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IMPROVED STANDARD COMPRESS. 

It may be safely stated that the cardinal object, to be at- 
tained in the construction of mechanism designed for com- 
pressing bulky articles into a more readily manipulated 
form, is so to arrange the application of power that its ef- 
fect be not diminished toward the end of the work ; or perhaps, 
more accurately, so that the amount of force expended in per- 
forming the operation shall increase in direct ratio with the 
opposition it has 
to surmount. 

Referring to 
the individual 
instance of that 
class of cotton 
or other presses, 
in which a 
steam piston is 
made to act up- 
on a rack work- 
ing between cog 
segments, con- 
nected by rods 
to the follower 
of the press in 
such a manner 
that the lever- 
age will be in- 
creased as the 
follower is 
drawn up, it is 
hardly necessa- 
ry to point out 
that, toward the 
end of the 
stroke, an im- 
mense force may 
be developed. 
But it has been 
found equally 
true, owing to 
the difference of 
sizes of articles 
of the same na- 
ture, to be com- 
pressed, bales of 
cotton, for ex- 
ample, that be- 
sides, from oth- 
er causes, the 
power of the 
press is hardly 
sufficient to per- 
form the work 
or to reach so 
near the end of 
its stroke as to 
render the gain 
by this increase 
of leverage a- 
vailable. It is, 
therefore, com- 
mon, in order to 
attain the latter 
result, to em- 
ploy a cylinder 
of larger size 
than is necessa- 
ry at the begin- 
ning of the mo- 
tion or with 
bales of compar- 
atively small di- 
mensions. 

In the inven- 
tion represented 
in our engrav- 
ing, while the 
general plan 
above noted has 
been adhered to, 

two engines, instead of but one, are employed, and these 
are so arranged that a cylinder of comparatively small di- 
ameter applies the first and, consequently, the less powerful 
pressure. When this has reached the limit of its capability, 
the second engine comes into action and, by means of a large 
piston surface and short stroke, develops sufficient power to 
insure the completion of the pressure, and thus brings into 
effect the advantageous leverage already alluded to. By this 
means, it is claimed, steam is not only used in the most 
economical manner, but the construction affords four 
distinct gradations of the power, to be applied at will, as fol- 



lows : Firet, by employing the smaller cylinder alone ; se- 
cond, by introducing steam into the larger cylinder in addi- 
tion Mid causing it to work expansively therein ; third, by 
cutting aft steam in the smaller cylinder, so that it may there 
work expansively in connection with the steam in thelarge 
engine; and, fourth," by using steam direct from the boiler 
in both. 
It is not considered necessary to enter into any detailed 




GRADER'S STANDARD COMPRESS. 

description of the mechanism, as a reference to the engrav- 
ing will clearly indicate the quite simple construction of the 
invention. The points to be more especially noted are the 
mutual operation of the two engines and the results gained 
by actual practice. The machine from which our illustra- 
tion was taken occupies a floor space of 14 by 18 feet, and an 
idea of its hight is readily obtained by comparison with the 
figures represented beside it. The lower single acting cylin- 
der is 48 inches in diameter, and the upper one 60 inches ; 
their strokes are, respectively , 9 and 4 feet. To afford a bet- 
ter notion of the operation, we need only describe the same 



exactly as we saw it a few days since. The material to be 
compressed was cotton, and a single bale, taken as a sam- 
ple, weighed in the neighborhood of 500 pounds, and meas- 
ured, before pressing, 52 inches. This was placed on the 
follower of the machine, and the engineer threw over one 
of the hand levers, shown at the right of the engraving. 
The effect of this was to vibrate a rock shaft, the lower one 
represented, and so open the steam valves of the lower 

cylinder. These 
valves, as well as 
those on the up. 
per engine, are 
balanced as near 
ly as possible, 
and are claimed 
to possess all the 
advantages of 
both cylindrical 
and double pup- 
pet valvep,as they 
work with little 
friction and are 
held on their 
seats with slight 
steam pressure. 
As steam entered 
the lower engine, 
the piston of 
course rose, and 
the rack upon it, 
engaging with 
the teeth of the 
segments and 
thus actingon the 
massive wrought 
iron rods, quick- 
ly raised the fol- 
lower. This mo- 
tion continued 
until very near 
the end of the 
lower engine's 
stroke, when the 
upper end of the 
piston rod en. 
tered a simple 
clutch formed by 
gibs, resting at 
their upper ends 
in bearings in a 
crosshead upon 
the lower end of 
the downwardly 
projecting rod of 
the upper cylin- 
der. The gibs 
are hooked at 
their free lower 
portions, and are 
controlled b y 
arms provided at 
their outer ends 
w ith rollers 
which work in 
grooves in the 
stationary frame. 
These grooves 
are so formed 
that, when the 
crosshead and 
clutch are in 
their lowest posi- 
tion, the hooks at 
the lower ends of 
the clutch jaws 
are drawn out- 
ward from the 
head of the rack ; 
but, as they rise, 
are pressed in- 
ward and, by the shape of the frame, cleaily shown in our en- 
graving, kept in contact with the head of the lower piston rod. 
This clutch, acting automatically, coupled the ends of the 
two piston rods together.and at the same moment its gibs, as 
they expanded, actuated a bell wire and sounded a gong 
close beside the engineer, who,rapidly moving a second lever, 
admitted steam into the upper cylinder. At this point, the 
various gradations of power above noted may be employed 
in accordance with the nature of the work to be accom- 
plished. The second and more powerful engine being now 
in operation, further compression of the bale followed. Six 
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inches of stroke, we noticed, corresponded to one inch of 
movement of platen ; and with a steam pressure of 125 
pounds, this would develope a pressure of two thousand 
tuns. 

Finally the limit of stroke was reached, and the follower 
had risen to a distance of between 7 and 8 inches from the 
immovable portion above it. Here the bale was held until 
the straps were passed and the ends secured,and then steam 
was allowed to escape from the upper cylinder, allowing the 
follower to drop. 

It will be noticed from the drawing that the piston rod of 
the upper and larger engine projects up through the cylinder 
and terminates in a flanged collar. Beneath the latter is a 
rubber buffer, so that, as the piston descended, the falling 
weight was met by this elastic support taking against the 
top of the cylinder, and all jar is thus avoided. When the 
widened portion of the guides was reached, the clutch of 
course uncoupled, leaving the piston of the smaller engine 
to continue its descent, cushioning slightly on the contained 
steam. The rack and segments necessarily resumed their 
position as at the beginning of the operation. 

So quickly is the work performed that.probably during the 
time the reader has devoted to perusing the above description, 
a dozen bales of cotton would have been pressed, banded 
and removed. In the case bf the bale referred to in the be- 
ginning as 52 inches through, we found that it occupied 
about 5 seconds to complete the pressure ; and within 50 
seconds, the bundle was reduced to 14 inches in thickness 
and securely tied. The economy of space in shipping thus 
gained need hardly be pointed out. Estimating cotton bales 
pressed by other means as of an average thickness of 33 
inches at the beginning,and supposing them to be compressed 
to the uniform dimension of 18 inches, here is a saving, 
we are informed, of 175 tuns admeasurement per 1,000 
bales, while it is further claimed that, thus packed, 24,000 
pounds of cotton can be stowed in a 28 foot car. In case of 
hay, the economy is even greater; for two bales, standing 6 
feet 2 inches high,can be compressed into a single bale of 20 
inches. A fair statement of the average capacity of the 
machine (judging from our own examination, together with 
the claims of the inventor) seems to be about 60 bales of cot- 
ton per hour. There are other advantages incident to thus 
compressing cotton into such perfectly compact form, in ad- 
dition to that of economy of space ; among which may be 
mentioned its greater facility in handling, less danger of 
being permeated by fluid or moisture, and also greater im- 
munity from the peril of fire. 

As regards the construction of the machine, we may add 
that it appears exceedingly strong and durable. Its weight 
is about 100 tuns. The follower rods.as already noted.are of 
wrought iron, while the segments, rack, crosshead, etc., are 
of gun metal. The cogs are cast from templates and claimed 
to be more perfect even than cut gear, while their strength, 
we are assured, precludes all possibility of their stripping. 
There are also powerful braces placed so as to meet the 
strains in the most advantageous manner ; and rubber buffers 
are applied at the various points which might be jaired by 
suddea or too heavy impact. 

The invention was patented by Mr. G. W. Grader, and 
may be seen in operation at the works of the Standard Com- 
press Cotton Company, Nos. 108 and 110 Morton street in this 
city. Further particulars may be obtained from Mr. C. H. 
Close, of the latter address, or from Mr. J. H. Edmundson, 
Memphis, Tenn. 
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Me. R. A. Proctor, the distinguished British astronomer, 
has recently arrived in this country. He proposes, we be- 
lieve, to give an extended series of popular lectures, for 
which purpose he has brought with him a series of paint- 
ings illustrative of astronomical problems and discoveries. 



THE ELECTRICAL CONDENSER. 

In the working of the steam engine, the office of the con- 
denser is to assist the power and economy of the machine, 
by rapidly removing the back pressure of the exhaust steam 
and converting it into water for re-use in the boiler, In a 
somewhat analogous manner, the employment of the elec- 
trical condenser appears to facilitate and improve the work- 
ing of certain kinds of telegraphs. When a battery current 
is sent through an insulatedtelegraph wire, there is produced 
another current, termed static induction, which interferes 
with the operation of the battery current. 

On the ordinary pole telegraph witti the ordinary instru- 
ments, the static induction gives little trouble ; but in the 
case of subterranean and submarine cables, the induced cur- 
rents prevent the rapid working of the instruments. 

The electrical condenser consists of tin foil, separated by 
sheets of insulating material, such as paraffin paper; and 
w''en the metal of the condenser is connected With the tele- 
graph wire, it absorbs the electricity of induction, and chan- 
ges it so that it acts to assist instead of retard the transmis- 
sion of telegraphic signals by the instruments. 

The various submarine cables could hardly be worked with 
commercial success, were it not for the combination with 
them of the condenser. The condenser has been recently 
applied to some of the land lines with greatly improved re- 
sults. It is employed in connection with the Stearns du- 
plex instruments, by which messages are simultaneously 
transmitted in both directions over one wire; thus doubling 
the capacity of transmission without augmenting the ex- 
penses. The Stearns invention has been heretofore de- 
scribed in our paper. It has lately been adopted by the 
British government, in accordance with the recommendation 
made by us. 

Another recent application of the electrical condenser is in 
connection with what is termed automatic telegraphy. This 
consists in operating the sending key by drawing under it a 
strip of perforated paper, each perforation, of given length, 
representing a given signal. At the opposite end of the line 
the message is received upon chemically colored paper, the 
color of which is instantly changed and the signals made 
visible by the passage through it of the electrical currents. 
The great trouble with the practical working of this system 
of telegraphy always has been that the static electricity 
operated to string out the electrical waves, producing tail- 
ings, making the signals to run into or overlap each other, 
and render them illegible, upon the receiving paper. This 
was especially the case if a certain limit of rapidity in the 
transmission was exceeded. This limit of transmission was 
100 words per minute over a line of 250 miles extent ; which 
is about the speed of the common Morsa instrument. . 

Mr. George Little, who is well known for his indefatiga- 
ble efforts and ingenuity in connection with automatic tele- 
graphy, has applied the condenser to his instruments with 
marvelous results. He states that it enables him to trans- 
mit 5,000 words, or 30,000 signals per minute, over one wire, 
with perfect legibility, and that the instruments of the Au- 
tomatic Telegraph Company are now working the system at 
this rate between New York, Philadelphia, Baltimore, Wash- 
ington, Mobile, and other cities. 

This discovery promises to be of much importance in the 
business of electrical transmission. It will enable people 
to do their correspondence in full by telegraph, instead of 
by brief sentences, as at present. It will assist to prevent 
blunders in transmission, for which at present there is no 
remedy, except by double payment. It is well known that 
the Western Union Company will not otherwise guarantee 
the correct delivery of any messages sent over their lines. 
The successful introduction of the automatic system will, 
however, put an end to this extortion. The facility of trans 
mission is so great that the Automatic Telegraph Company 
is now enabled to send twice as many words, for the same 
money, as the other lines ; and thus the sender may make 
sure of a correct delivery of his message, without loss of 
time or payment of extra charges. 

Another striking advantage of the electrical condenser is 
its use in connection with subterranean wires. It permits the 
transmission of signals with as much facility when the 
wires are placed underground as on the pole lines, and will 
enable our city authorities to pass ordinances requiring the 
removal of the many poles which now disfigure and encum- 
ber our streets. 



PROGRESS OF SCIENTIFIC EDUCATION. 

Two more munificent gifts have been made inaidof scien- 
tific education : one in the shape of a bequest of the sum of 
$200,000, by Mr. William Wheelwright, of Newburyport, 
Mass., lately deceased in England, for the establishment of 
a scientific school in his native place, and the other by Mr. 
Mr. Ario Pardee, of Hazelton, Pa. The latter gentle- 
man, finding through his own experience the necessity of in- 
creased facilities for technical instruction throughout the 
country, some time since selected Lafayette College, in East- 
on, as the object of his donations. Although the aggregate 
amount thus bestowed had, up to some sixteen months ago, 
already reached a large sum, Mr. Pardee determined to found 
a complete scientific department, and to this end began, with- 
in the college grounds, the erection of the edifice, which quite 
recently has been formally presented to the authorities of 
the institution. This magnificent gift, while forming a fit- 
ting culmination to the series of benefits already rendered 
by its donor in furtherance of scientific learning, brings the 
total pecuniary value of his endowments to the large sum of 
half a million dollars. 

The building, which has been named Pardee Hall, is five 
stories high, 256 feet in length, and is constructed of brown 
stone. It contains chemical and metallurgical laboratories, 



geological and mineralogical cabinets, large and elegantly 
fitted up lecture rooms, besides a spacious hall. The labora- 
tories are said to be the most complete in their appointments 
in the United States. Accommodations are provided for 250 
students. Pipes throughout the building convey gas, oxygen, 
hydrogen, sulphuretted hydrogen, steam, and blast, to all 
points where the same may be required. There is an elab- 
orate set of chemical apparatus, together with a valuable 
stock of chemicals, besides models of machinery for mining 
operations and various industrial purposes. 

The formal ceremonies of donation consisted in an address 
by Mr. R. W. Raymond, lecturer on mining geology in the 
college, on the " Necessity for Scientific Kducation," together 
with speeches by Mr. Pardee, the Governor of Pennsylvania, 
and Dr. Cattell, President of the Faculty. 

THE STATE OF THE IRON TRADE. 

There exists at present a general feeling of depression in 
the iron trade, and this more especially among the smaller 
firms. We do not share in the gloomy apprehensions of its 
permanency, however, throughout the winter, and it seems 
to us that there is ground for a much more hopeful feeling 
than that expressed in the majority of cases. 

The railroad supply firms and locomotive works have prob- 
ably suffered most, through the countermanding of orders. 
But the money which would have been expended in payment 
for the completed work is not out of existence, but simply 
locked up. The same is the case with regard to all other 
industries which have felt the effects of the crisis. Funds, 
if not in circulation, must accumulate ; and when they once 
break over the barriers which confine them, there will be a 
superabundance of cash within easy reach. How soon this 
reaction will take place, it is impossible to say. The panic 
gave no warning of its approach, and we believe that the 
anomalous state of affairs which now causes the people to so 
closely guard their purse strings will disappear in an equal- 
ly sudden manner. The only counsel to be given is simply 
to hope, and to use every effort to tide over the interval 
which may elapse before the resumption of easier times. 
The country is unquestionably in a prosperous condition, and 
industries generally are doing excellently well. Hence, as to 
the temporary nature of the present difficulties there is not a 
shadow of a doubt ; and that they c~ nnot much longer con- 
tinue, we consider almost a certainty. Those houses which, 
by careful management, succeed in bridging over the chasm 
without making serious sacrifice, will, we further believe, 
when the reaction comes, clear sufficient to wipe out the 
record of the losses they may have incurred, and, besides, 
show a fair profit for the year. 

Regarding the probable condition of the workmen, due to 
the reduction of force in many establishments, we notice 
with regret that the sentiments of one of our most promi- 
nent firms breathe a spirit of retaliation and a lack of sym- 
pathy for the men, on account of the part taken by the latter 
in the strikes of a year ago. Such expressions tend but to 
re-open old wounds, and employers will (ind that, instead of 
thus planting the seed for future feuds, they will serve their 
own interests best by considering the welfare of their em- 
ployees. By assisting their men in a time of trouble, (o the 
extent of their ability, they will engraft in them a feeling of 
gratitude which will serve materially to diminish the chances 
of future dissensions ; while it will be but ordinary charity 
to endeavor to alleviate the condition of fellow beings who, 
from no fault of their own and for an indefinite period, are 
thus forced out of employment and compelled, as best they 
may, to face the hardships and miseries of the coming 
winter. 



ELASTIC PROFANITY. 

At a summer festive gathering on one of the Thousand 
Isles of the St. Lawrence, last summer, the Rev. Dr. Pull- 
man, of Peoria, playfully gave, as a complimentary toast, 
" The health of the inventor of Elastic Profanity," in allu- 
sion to Dr. S. C. Barnum, of this city, who happened to be 
present, and who is well known in the dental profession as 
the author of the rubber dam. This is a device now in common 
use, for keeping fillings dry during the operation of tooth 
plugging, and is almost as indispensable for good success in 
dentistry as chloroform is in surgery, 

The rubber dam is nothing more than a piece of sheet rub- 
ber, which is punctured and stretched over the necks of the 
teeth, serving to hold up the gums, and wholly prevent the 
access of saliva at the point where the filling is being intro- 
duced. It is not only a marvelous convenience for the den- 
tal operator, but affords great relief to the patient ; for it in 
no way interferes with the natural functions of the tongue, 
muscles, and glands of the mouth. It enables the dentist to 
perform with ease and certainty a class of most necessary 
operations which were previously counted almost among the 
impossibilities by leading practitioners. In thousands of 
cases, teeth which before were condemned for extraction are 
now readily saved and filled. 

The rubber dam was invented in 1865, by Dr. Barnum, 
and presented by him as a free gift to the profession, at the 
Dental Convention held in this city during that or the fol- 
lowing year. Previous to the discovery of this device, den- 
tists were obliged to resort to all sorts of curious contri- 
vances in the attempt to keep their fillings dry. Among these 
was the duct valve, a round disk which was placed in the 
mouth of the patient, upon the orifice of the salivary gland, 
and there pressed by a clamp, to prevent the escape of the 
saliva. This was painful to the patient, as well as injurious, 
as it caused an unnatural engorgement of jhe gland. 

Then there was the saliva pump. While the dentist was 
engaged in filling the tooth, an attendant stood by and worked 
a hand pump to draw off the saliva from the patient's mouth 
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Sometimes the dentist had to take plaster casts of the defec- 
tive tooth and adjacent parts, and by their aid manufacture 
temporary bulworks of gum mastic, to fit the mouth, with a 
view to shut off the water from the designated tooth. This 
preliminary operation involved much more time and trouble 
than the filling of the tooth. 

Then there were the tongue clamp, the gum clamp, the 
gag, the iron presser, and other special tormenting devices, 
which were brought into operation for the one purpose men- 
tioned ; to say nothing of sponges, blotting paper, and cloth 
napkins, with which it was deemed necessary to stuff and 
torture the patient's mouth. All of these relics of what may 
be termed the dark age of dentistry have been superseded 
by Dr. Barnum's rubber dam. The author occupies a high 
place in the estimation of the profession, by whom he is 
justly regarded as a benefactor ; while every dental patient, 
who remembers the old instruments, gives honor to the in- 
ventor, and rejoices with elastic prof anity. 



THE LATE DR. NELATON. 

To Nelaton, the greatest of modern French surgeons, re- 
cently deceased, it is said that the medical profession owes 
the perfection and simplification of an immense number of 
the most difficult chirurgical operations. Although he wrote 
but little, he manifested a wonderful genius for devising 
tools and apparatus, and for imparting clinical instruction to 
others. " Give him a piece of wood, some iron wire, and 
some chisels," says a biographer, " and he will invent and 
construct an instrument to suit any requirements." 

He detested display, and particularly avoided spreading 
out cases of implements during the course of an operation. 
" Surgery a grand orchestre," he called such exhibitions ; and 
it seemed as if he managed to do far more with his fingers 
than many other surgeons with the most elaborate of tools. 

His coolness equaled his dexterity, and some of his sayings 
will doubtless pass into proverbs. " When you have made 
a correct diagnosis and know what you are about, you risk 
nothing," was a favorite remark. " If you have the bad 
luck, while operating, to cut a man's carotid artery, remember 
that it takes two minutes' time to cause syncope, and four 
minutes will elapse before he bleeds to death. Now four 
minutes is just four times as long as is necessary to place a 
ligature on the vessel, provided you do not hurry" : and "You 
are working too quickly, my friend ; remember that we have 
no time to lose," were other now famous observations made 
during the course of difficult operations. 

Nelaton attained very general celebrity from the fact of 
his treatingthePrincelmperial and the woundsof Garibaldi. 
He died of a lingering malady of the heart, continuing his 
teachings and practice to the last. 



SCIENTIFIC AND PRACTICAL INFORMATION. 



A NEW GALVANIC BATTERY. 

Abbe Piehol, says Leu Mondes, bas recently constructed a 
new battery, using a Spanish mineral which is probably a 
kind of pyrites. Within a glass jar is placed a zinc cup, 7 
inches long, 3 inches deep, and 2 inches broad, into which 
the mineral is packed. Above is a piece of copper, and the 
interstices are filled with pulverized coke, mixed with ten 
per cent of chloride of podium (common salt) and moistened 
with water. Four elements, united with isolated copper 
wires, copper to copper and zinc to zinc, it is stated, gave a 
current of surprising energy, fully equal to that of five 
Bunsen couples. The battery is constant, and it has been 
found that, after eighteen months continuous use, it oper- 
ates as well as when first employed. The only condition 
seems to be that it should be kept thoroughly moistened. 

A NEW TEXTILE PLANT. 

The jury at the recent Exposition, at Lyons, France, award- 
ed a medal for the utilization of the fiber of a marsh plant, 
commonly known as the massette. It is of the typha fam- 
ily, and three varieties, namely, typha latifolia, angustifolia 
and minima, yield the fiber. The plant grows in a wild state 
in great profusion in streams of water, ponds, etc. , and 
reaches a hight of some ten feet. Heretofore it has been 
employed for seatirg of chair bottoms and tiiatching of cot- 
tages, and occasionally in place of straw as bedding for 
animals. 

The mode of extracting the fiber from the leaves after the 
latter are cut and dried consists simply in boiling them for 
several hours in an alkaline solution and afterwards dressing 
them in a mill or under rollers. Washing terminates the 
process. A yellowish paper is made, worth about $16 per 
220 pounds. The fiber, it is believed, may be used for fab- 
rics and for cordage, and is considered equal to hemp, flax or 
jute. 

AMERICA NO LONGER A CUSTOMER FOR BRITISH STEEL. 

The excitement produced in Sheffield by the rise in coal has 
been intensified by a rumor that »ne of the largest firms 
engaged in the manufacture of steel — mainly for American 
customers — is about to transfer its business to the United 
States- For a long time past these makers have been pro- 
ducing steel from Bilbao ores, but have at last found them 
selves (overweighted by the cost of freight and the high 
prices of fuel and labor) unable to compete with American 
makers, who import the ore direct, and manufacture upon 
the spot. If confirmed, says Iron, this report will only tend to 
prove more clearly than before that, although we need not 
—for awhile — dread the American as a rival, he is gone for 
ever as a customer. 

THE MANUFACTURE OF MAGNESIA. 

The Washington factory, near Newcastle, England, manu' 
factures the greater part of the magnesia used in the world. 
The principle of the process employed consists in treating 



dolomite with gaseous carbonic acid, under a pressure of 5 
or 6 atmospheres. The dolomite is first dried, then finely 
pulverized, and afterwards placed with cold water in a cyl- 
inder which constantly revolves on its horizontal axis. The 
carbonic acid gas formed by the action of hydrochloric acid 
upon carbonate of lime is, by a powerful pump, driven into 
the vessel at the pressure above noted. The solution of 
bicarbonate of magnesia thus produced is carried into a ver- 
tical cylinder and submitted to steam (the consequent eleva- 
tion of temperature regenerating the neutral carbonate,) and 
then led into canals beside the last mentioned receptacle. 
Lastly, the substance is gathered into masses, from which 
are cut the parallelopipeds which, after desiccation, are sup- 
plied to commerce. Caustic magnesia is obtained by heat- 
ing the carbonate in red hot muffle furnaces. 

ANALYSIS OF TEA. 

Zo'llers analysis is as follows : 

Potash 3922 

Soda 065 

Magnesia 6-47 

Lime 4-24 

Oxide of iron 4-38 

Protoxide of manganese 103 

Phosphoric acid 14-55 

Sulphuric acid trace 

Chlorine 081 

Silica 4-35 , 

Carbonic acid 24-30 
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THE BRITISH ASSOCIATION. 

We continue, from our last, abstracts from papers read at 
the late meeting at Bradford : 

HEAT-CONDUCTING POWER OF ROCKS. 

Professor Herschel and Mr. Lebour have been experiment- 
ing in this subject. Twenty-eight specimens of rocks were re- 
duced to uniform circles of 5 inches diameter and i inch thick- 
ness, carefully gaged. Out of six specimens that had been tried, 
slate plates, cut parallel to the plane of cleavage, transmitted 
the heat faster than any of the others. Where the flow of 
heat had become uniform , the water was raised 1 ° Fah.in thir- 
ty-two seconds. With marble, sandstone, granite, and serpen- 
tine, about thirty-nine seconds were required to raise it by 
the same amount. The greatest resistance to the passage 
of heat was off ered by two specimens of shale, gray and black, 
from the coal measures in the neighborhood of Newcastle, 
which occupiedf orty-eight or fifty seconds in raising the water 
one degree, or half as long again as the time taken by the 
plate of slate. 

PHOTOGRAPHS OF INVISIBLE SUBSTANCES. 

Dr. J. H. Gladstone, F. R. S., called attention to some pho- 
tographs of fluorescent substances . Fluorescent substances, 
such as bisulphate of quinine or uranium glass, have the pow- 
er of altering the refrangibillty of the violet or chemical 
rays of light ; hence, although paper painted over with bisul- 
phate of quinine will look nearly white , it will appear in a 
photograph as if it were nearly black. Dr. Gladstone ex- 
hibited some photographs of ornamental design traced on 
white paper with bisulphate of quinine ; although the designs 
were nearly invisible to the eye, in the photographs they 
were boldly visible . A colorless solution of bisulphate of 
quinine was placed in one glass, and some ink in another 
glass ; when both glasses were photographed, they came out 
equally black. Dr. Gladstone said that once, at the seaside , he 
painted a pattern with bisulphate of quinine upon paper, and 
took the paper to a photographer to be photographed ; he 
objected, because there was nothing on the paper, but on try- 
ing the experiment he found out his error. It was stated 
that some kinds of varnish possess a similar power of affecting 
the refrangibility of light. 

SHOOTING STARS. 

It appears, from the report of the Luminous Meteor Com- 
mittee of the British Association, that shooting stars and 
large fire balls have appeared during the past year in more 
than usual varieties. Large meteors have presented them- 
selves in considerable numbers, and ordinary shooting stars 
in a more striking manner, as regards the explanation of 
their origin, than has often been the case in former years. 
Of all these kinds of shooting stars, both large meteors and 
meteoric showers, much accurate information has reached 
the committee. Two of the largest fire balls seen in Great 
Britain were aerolitic, or burst with the sound of a violent 
explosion on November 3 and February 3 last. Agrolitic 
meteors and aerolites have also been noticed in the scientific 
journals of other countries, which have given rise to experi- 
ments on. the composition of aerolitic substances, both 
chemical and microscopical, the conclusions of which con- 
tinue to extend the range of our speculations regarding the 
origin of these bodies. Thus the existence of carbon and 
hydrogen, in the atmosphere from which the largest iron 
meteorite yet found (a few years since upon the shores of 
Greenland) was expelled, confirms the discoveries of Grahame 
and Professor Mallet, in America, of the existence of the 
same gases in other meteoric irons. Dr. WShler has thus 
detected the oxides of carbon as gases in the vast meteoric 
iron of Ovifak, found in Greenland and brought to Stock- 
holm during the last few years by Professor Nordenskiold j 
and the same gas was found by Professor Laurence Smith in 
the siderite which fell recently in the United States. A 
connection between comets and meteorites appears to be in- 
dicated by these discoveries, in the spectra of some of which 
gases containing carbon appear to have been certainly recog- 
nized by Dr. Huggins. 

The past year was distinguished by the occurrence of a 
most remarkable star shower on the night of November 27 ! 



last, to the expected appearance of which astronomers were 
looking forward with especial attention.from the unexplained 
absence of the double comet of Biela (to which it belongs), 
from its accustomed returns in the last three of its periodi- 
cal revolutions. 

The cloudy state of the sky unfortunately deprived ob- 
servers in the South of England from witnessing the sight ; 
but in Scotland, and north of the Midland counties of Eng- 
land, many uninterrupted views of it were obtained. On 
the European continent and in the United States of America, 
as well as in the East Indies, at the Mauritius, and in Brazil, 
observers were equally fortunate in recording its appearance, 
and few great star showers have hitherto been more satis- 
factorily observed, or indeed more abundantly described. 
In an astronomical point of view, the agreement of the time 
and other circumstances of its appearance with the supposed 
path of the lost comet is so exact as to prove that the calcu- 
lations made by astronomers of that comet's orbit cannot be 
affected by any errors of a large sensible amount, and a 
proof almost certain is thus obtained, that the disappearance 
of the comet is owing to no unexplained disturbances of its 
path ; but that like some former comets of variable bright- 
ness, it has not improbably faded for a time out of view, 
and that at a future time a reasonable expectation may be 
entertained of re-discovering it pursuing its original path in 
repeated visits to the earth's neighborhood, and to the field 
of telescopic observation. 

IMPROVED PROCESS FOR PURIFYING COAL GAS. 

Mr. Vernon Harcourt said that the usual method of freeing 
coal gas from sulphuretted hydrogen was by passing it 
through lime. But oxide of iron was also employed in place 
of the lime, the advantage possessed by the oxide being that 
while the lime, after it had served its purpose, was useless 
and difficult to get rid of, the oxide of iron could be used 
repeatedly for the same purpose. The chemical changes in- 
volved were that, when the gas had passed through the ox- 
ide the latter was changed into sulphide of iron ; when the 
sulphide was exposed to the air, the sulphur separated and 
the oxide was re-formed,thus enabling the oxide to be again 
used. This was called a continuous process, because the 
oxide could be continuously used. But the process was not 
quite continuous, for, after the oxide had been used some 
thirty times, it became so clogged with sulphur as to be use- 
less. The new process was applicable wherever oxide of iron 
could be used in the purifying process. The difference from 
the old process was that the oxide during revivification was 
moistened with a solution of ferric sulphate (persulphate of 
iron), and a portion of the oxide was removed from time to 
time, and treated as follows: It was first extracted with 
water by the use of a well known arrangement. The soluble 
salts were sulphate of ammonia — formed in the purification 
by the reaction of ammonia upon ferric sulphate — and, in 
smaller quantities, sulpho-cyanide, hypo-sulphite, and prob- 
ably sulphate of ammonia. This extract was mixed with a 
small excess of sulphuric acid ; and yielded, when concentra- 
ted by evaporation.crystals of ammonium sulphate. The re- 
mainder of the substance was then boiled with dilute sul- 
phuric acid, which dissolved the oxide and left a residue of 
sulphur. The actual process of extraction by acid consisted 
in treating the substance successively with (1) a solution of 
ferric sulphate containing some free sulphuric acid ; (2) with 
a more dilute solution of ferric sulphate to which sulphuric 
acid had been added ; (3 and 4) with more dilute solutions of 
ferric sulphate — all these liquids being the product of a for- 
mer extraction — and (5) with water. The liquid resulting 
from the first of the treatments enumerated above was a 
strong solution of ferric sulphate, which was used as already 
mentioned, by being mixed with the charge of oxide before 
it was replaced in the purifier. The residue of the final 
washing consisted almost entirely of sulphur, and required 
only to be dried. It would be evident that all the oxide 
which had been freed from sulphate of ammonia and sul- 
phur by this treatment passed into the condition of ferric 
sulphate, and in this condition it was replaced in the puri- 
fier. There it again became oxide by the action upon it of 
the ammonia in the gas, which it completely removed, fixing 
it as sulphate. This system had been brought into use as a 
manufacturing process, and had been found to be, as far as 
could be judged, a complete success. 

NEXT YEAR'S MEETING. 

The next meeting of the British Association is to take place 
at Belfast, Ireland, on August 9, 1874. Professor Tyndall 
has been elected to preside. 



A Gigantic Cotton Press, 

We devote our initial page this week to the illustration 
and description of a new machine for the compressing of 
cotton, hay, or similar material. The apparatus is a gigan- 
tic affair, occupying two stories of a moderate sized builJing, 
and is a model of admirable workmanship. The parts, 
though weighing tuns, move with the ease and regularity of 
a well balanced engine, and the tremendous pressure whi ch 
they develope produces results which it is difficult to ima- 
gine could be otherwise so well and readily effected. 

The application of the invention to the re-pressing of cot- 
ton bales, previous to their shipment abroad, will tend to in- 
crease materially our present facilities for exportation, as a 
vessel is thus enabled to carry fully three times mor e of the 
staple than heretofore. There are many advantages gained, 
notable immunity from danger of fire or injury by moisture, 
increased facility in handling, besides others which will be 
easily apprehended on perusal of the description of the de- 
vice. Apart from its capabilities, the machine is intrinsic- 
ally well worthy of the examination of engineers and me- 
chanics . 
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THE TOWN AND HAEBOE OF DOVEE, ENGLAND, WITH THE PEOPOSED NEW WOEKS. 
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PROPOSED ADDITION TO THE HABBOB WORKS AT 
DOVEB ENGLAND. 

The Admiralty Pier at Dover, well known for its immense- 
ly solid construction, has been found to be so convenient a 
landing and embarking place for continental traffic that an- 
other work, leaving the shore from the other end of the 
town and, with the work already constructed, inclosing a 
harbor of refuge of 350 acres extent at low water line, has 
been proposed by Colonel Sir Andrew Clark. We publish 
herewith a bird's eye view of the town, with the suggested 
improvement. 

The trains of the two railroads, whose depots are seen on 
the left in the engraving, at present run on the top of the 
solid masonry of the pier, allowing passengers to pass im- 
mediately from the cars to the steamboats ; but the new 
plan suggests the construction of an inside landing place, 
with covered platform for loading and unloading trains, also 
shown in the view (for which we are indebted to Engineer- 
ing). This would improve the accommodations considerably, 
as the place of arrival and departure would be protected 
from the very strong tide of the Straits and from the sea, 
which runs at times at great hight. But the more impor- 
tant proposition is the other arm of the work, quitting the 
eastern part of Dover and proceeding seawards in a south- 
southwesterly direction for a distance of 3,800 feet. It 
then turns westward and continues further for 2,200 feet, 
stopping at a point 600 feet from the end of the Admiralty 
Pier. This 600 feet width is the entrance to the harbor. 

The pier already in progress has been twenty five years in 
hand, the work being executed in stone facing, the inner fill- 
ing being of concrete. The new work is to be entirely of 
the latter material, and it is proposed to use convict labor 
in the construction. By modifying the design of the struc- 
ture now being erected, which is another feature of Colonel 
Clarke's design, it is believed that the whole can be com- 
pleted in five years. 

The value of a harbor of refuge at Dover will be under- 
stood when it is known that the South Foreland is but five 
miles east from the town. This promontory is frequently 
the scene of most tempestuous weather ; and when the wind 
is northeasterly, whole fleets of vessels lay there unable to 
round it, suffering very considerable damage. The work 
would also add to the attractions of Dover as a marine re- 
sort, its beautiful surroundings and bracing air having long 
made it renowned in Europe. It has a very handsome fa- 
cade of residences, and the commercial part of the town 
lies well protected by the South Downs,, which almost sur- 
round it and through which the two railroads enter by long 
tunnels. Immediately to the left of our picture is the cliff 
whose appalling hight is so well described in " King Lear," 
from which it obtained the name of " Shakespeare's Cliff." 
A prominent point in the view is Dover Castle, which was 
built by Julius Cfesar after his landing in Great Britain, 1,930 
years ago. Thirty-five acres of ground are covered by this 
work, which is still a redoubtable f ortress.no w armed with the 
best modern artillery. The hights on the west side of the 
town are surmounted by a very large fortification, with bar- 
racks, bombproof magazines, etc. But the harbor of refuge, 
open to all nations, will be a more beautiful and probably 
more useful example of the powers of modern science than 

either ancient or modern strongholds. 

— •». i 

The Chemical Society of Berlin have decided to erect a 
statue of Liebig, either at Darmstadt, Giessen, or Munich. 
Subscription lists have been opened throughout Germany in 
order to secure the necessary funds. 



New Stereoscope for Large Pictures. 

In the accompanying diagram I have attempted to indi- 
cate the construction of an instrument, available for pic- 
tures of large size. The two halves of each stereogram are 
to be mounted on pieces of cardboard, joined together 
by leather, cloth, or other flexible material, so that the whole 
may be shut up like a book, with the pictures face to face. 

Let L and E indicate respectively the positions of the left 
and right eyes of the observer, and the lines, A B and B C, 
the boards or frames upon which the folio pictures rest. The 
perpendicular pencils of light from the center of each pic- 
ture now reach the eye pieces in converging lines, which, by 




transmission through the prisms, may be rendered parallel 
or divergent to suit the particular theory of binocular vision 
approved of by the constructor of the instrument. I may 
observe that parallelism is the idea which accords best with 
my own apprehension of the subject. After transmission 
through the prisms, the rays are finally passed through suit- 
able magnifying lenses, whose centers, I apprehend, may be 
employed for the purposes of vision. The eye pieces them- 
selves may be constructed of single pieces of glass ground 
to a spherical curve on one side (the outside), and to the re- 
fracting angle on the other. 

To determine the angular inclination of the pictures to 
each other, find, first of all, the point, B, at which their 
juncture shall be placed. Then, with a radius equal to one 
half the width of the pictures to be shown, describe the cir- 
cle seen in the figure. From each eye piece draw a line 
touching the outside of the circle, and from the center of 
the circle draw other lines through the points of juncture. 
The resujfcs the angle for the pictures. In the right hand 
portion or'the figure I have drawn lines showing the actual 
direction taken by the rays in passing from the picture to 
the prism, and in the left the virtual or seeming direction 
of those rays. 

The advantages I claim for this form of lenticular stereo- 
scope are : 

1. That it admits the use of pictures of any size. 

2. That those pictures are not mounted on separate sheets 
of card. 



3. That they are, as heretofore, right handed, and there- 
fore capable of production by any perfected process. — D. 
Winstanley, in, British Journal of Photography. 

m <«. m 

THE THBEE CYLINDER ENGINE. 

We published sometime ago a sectional view of an en- 
gine constructed with three cylinders, placed at angles of 
120°, and three pistons operating one crank. We give here- 
with a view of the complete machine, from which it will be 
seen that the dead centers are overcome and the fly wheel 
is dispensed with ; and a very high piston speed, to the at- 
tainment of which engine builders are now specially direc- 
ting their attention, is at once made possible. Two thou- 
sand revolutions per minute, without jar or disturbance, are 
said to ha.ve been reached by this engine, which is the inven- 
tion of Messrs. Brotherhood and Hardingham, London, 
England. The cylinders are arranged, says Engineering, 
to which we are indebted for our illustration, around a cen- 
tral chamber with which they communicate, the whole being 
cast in one piece. The crank pin, after passing through the 
connecting rod eyes, is prolonged, and fits into a hole in a 
rotary slide valve, which it thus actuates. The valve has a 
steam and exhaust port, which are alternately placed in 
communication with the passage belonging to each cylinder. 
In working this engine, steam is admitted to the central 
chamber, and exerts an equal pressure on the inner sides of 
the three pistons. Thus far the machine would be in equili- 
bria. But steam now passes through the slide valve to the 
outer side of one piston, thus throwing that piston into equili- 
brium but the three pistons collectively out of equilibrium. In 
other words, it renders the pressure on the inner sides of 
the other two pistons effective. A rotary motion of the 
crank and slide valve ensues, and the other pistons are al- 
ternately operated upon in a similar manner, the constant 
effective area for pressure being that of a piston and a half. 
If steam be not admitted during the whole of the inward 
stroke of a piston, it follows that the piston is not entirely 
thrown into equilibrium, and the crank has to assist it in 
the return stroke. The effect is of course equivalent to 
working steam expansively in an ordinary engine. 

It will now be seen, and this is the most important fea- 
ture of the engine, that a piston, when moving in one direc- 
tion, pulls the crank, and when moving in the other, is pulled 
by the crank. Hence, the strain on the connecting rod is 
always a tensile one. No knock can therefore take place in 
the connecting rod eyes on the alteration in the direction of 
the piston's movement ; so the fit may everywhere be quite 
loose, and, instead of constantly adjusting brasses, it is only 
necessary to renew a few bushes when excessive wear has 
taken place. Similarly the slide valve is free to slide on the 
crank pin, and adjust itself to its face as wear takes place ; 
and the back of the crank disk always maintains a steam- 
tight joint in the same manner. The lubrication at first 
proved a source of difficulty, but it is now amply secured by 
the simple addition of an impermeator to the steam pipe, 
the oil being carried by the steam as a medium to all the 
working parts. 

In the course of experiments it was found that few metals 
would stand heavy work in high pressure steam under such 
conditions. Ultimately hard phosphor-bronze bushes for 
the connecting rod eyes, working on a hardened steel crank 
pin, were adopted, and these are found to last a long time 
without any oil whatever, the steam affording of itself suffi- 
cient lubrication for these two metals. 

An average speed of only 300 feet per minute for the pis- 
tons is said to give a very high indicated horse power in pro 
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portion to the size and cost ; besides which, there are the ad- 
vantages due to the saving in weight. It will be seen that 
great protection is afforded to the moving parts, and that 
cleanliness of working is insured. The economy arising 
from the friction being so much reduced is very considerable, 
while the ready applicability of the engine to a great variety 
of uses is one of its chief merits. 



The Effect of tbe Panic on the Iron Works, 

It appears that the late financial crisis is producing after 
results of a rather serious nature as affecting the iron manu- 
facture in the neighborhood of this city. A Tribune re- 
porter has lately visited officials of several prominent estab- 
lishments, and, with the exception of the statements of re- 
presentatives of the Quintard and Architectural works, the 
inference to be drawn from the opinions selected is that the 
prospect for the autumn and winter is far from encourag- 
ing. 

The agent of the West Point Foundery says that, previous 
to the panic, there was every expectation of a brisk demand 
for machinery. Now, however, prices have fallen, and people 
are putting off enlarging or repairing their shops until more 
favorable times. The West Point works, which usually em- 
ploy from 600 to 700 men, are working barely two thirds 
of tha+ ; number, and it is probable that even further reduc- 
tions will be made. Little hope is held out of a revival of 
business before spring. The President of the Atlantic Dock 
Iron Works confirms the latter statement, and adds that the 
workmen have but a gloomy outlook. Out of 250 men em- 
ployed at the last mentioned establishment, 100 will be 
shortly discharged. To the panic, the entire difficulty is 
ascribed, notably through the stringency of money, the fact 
of a general retrenchment taking place, and buyers are hold- 
ing back in apprehension. Few contracts are now being 
made because contractors hesitate to involve themselves in en- 
gagements in the present unsettled state of affairs, while 
manufacturers shrink from accepting offers, unless they 
are certain they can get ready money on their completion. 

The J. L. Mott Iron Works will continue carrying on 
large stock and running on full time with a strong force of 
hands, in expectation of better times in the spring. If mat- 
ters become worse, the company will have to follow the gen- 
eral example and make reductions. About 400 men are em- 
ployed. 

The iBtna Iron Works employs but 800 hands, instead of 
700, and proposes to reduce the former number by half. 
Substantially the same views as already given, as regards 
an amendment of business in the spring, are held. 

The Architectural Iron Works have work ahead for two or 
three months. Their customers are of the wealthiest class, 
and the government is also a patron : consequently collec- 
tions are exceptionally ready with this company, but even in 
their case some difficulty has been found during the eaily 
part of the difficulty. No trouble is experienced in obtain- 
ing currency to pay off. The Quintard Works have not been 
interfered with seriously, on account of their business being 
mainly repairing. The proprietors consider that the compli- 
cations will be merely transient and that money will be 
plentiful during the winter, while an unusually active trade 
will spring up during the spring. The full force at the es- 
tablishment is 500 hands, and no material reductions will be 
made. 



A New mode of Condensing the Iilquefiable Matters 
held In Suspension In Gases, 

BY MM. E. PELOUZH AND P. AUDOUIN. 

It is well known to all gas engineers that gas, as it passes 
from the retorts, carries along with it a quantity of liquefia- 
ble matters ' (tar and ammoniacal liquor) to the amount in 
general of 12 per cent of the weight of the coal distilled. 
Only 4 or 4| per cent, however, condenses in the hydraulic 
main, although the temperature of that part of the appara- 
tus is always below 212° Fah., while the boiling point of the 
tar is above 600° Fah. The reason, no doubt, is that the 
liquid particles are present in the gas in the vesicular form. 
The reduced temperature, which it is easy to obtain by the 
employment of a refrigerating apparatus, is not sufficient to 
cause the condensation of these particles ; and it is only by 
carrying the gas a long circuit, and using a coke condenser, 
that they can be so completely removed that the tarry mat- 
ters may not interfere with the action of the purifying ma- 
terials. It may be asserted, however, that, in a majority of 
works and especially at the time of greatest production, the 
gas is not completely deprived of the matters which ought 
to be removed before it reaches the purifiers. 

The new mode of condensing, invented by the authors, is 
founded upon the principle that the liquefaction of the glo- 
bules, held in suspension by the gas, is brought about by the 
contact of the particles either with solid surfaces or with 
each other ; the object is to obtain, by the aid of a very sim- 
ple apparatus, occupying but a small space, the complete 
condensation of the liquid particles carried along by the gas 
or vapor. 

The action of the apparatus is as follows : The gas to be 
purified is made to flow through a series of holes of small 
diameter, so forming jets, which strike against a surface 
placed opposite. In the passage of the gas through the 
holes, the liquid molecules are brought into close contact 
with each other, and the action is completed by the contact 
with the solid surface upon which the tarry matter is de- 
posited. 

The intimate contact between the liquid globules and the 
gas which holds them in suspension, obtained by the use of 
this apparatus, effects the condensation of some matters (am- 
monia, sulphuretted hydrogen, bisulphide of carbon) which 
hitherto have only been removed by complicated methods, 



sometimes injurious to the illuminating power of the gas 
(washing with liquor, etc.). It must be added that, by pass- 
ing the gas, properly cooled, through the apparatus, any 
naphthaline is completely eliminated and retained along with 
the tarry matters. 

A high pressure is not necessary to the use of the appa- 
ratus, eight tenths of an inch of water being sufficient in or- 
dinary cases. It may be placed either before or after the 
exhauster; if before, a weak vacuum must be maintained. 

The most striking result of the use of the apparatus is 
the almost complete removal of sulphuretted hydrogen from 
the gas, and it follows that a very important economy in pu- 
rifying materials must be effected wherever it is employed. 
An apparatus (of which we append an engraving) has been 
in operation in one of the Paris works, at which the daily 
make exceeds 850,000 cubic feet, for several months with 
perfect success ; and others are now to be installed in all the 
works of the Paris company. The gas, after passing through 
this apparatus, trie cSpa&ity of which is less than a cubic 
yard, is found TO tie completely deprived of tarry matters; 
while the far deposited is rich in oils, and the ammoniacal 
liquor collected is larger in quantity and more than twice 
the feeJSjit'H of the ordinary condensed liquor. 

Iri concMtsfen, it is said that numerous photometric expe- 
rimelftfs Safe proved that the gas loses none of its illumina- 
ting power" in passing through the apparatus. 



<&mtmn&tKtt' 



i'FIG.I 




w i wmmmmmmummmmimmm 

A is the condensing apparatus, properly so called ; B is 
the chamber in which the apparatus moves ; C is the inlet 
for gas ; D is the outlet for gas after passing the condensing 
apparatus ; E is the outlet pipe for condensed products, ter- 
minated by a siphon ; F is the regulator, by means of which 
the number of perforated plates in use is varied according 
to the quantity of gas to be purified ; and G is the water space 
into which the apparatus dips. — Journal of Gas Lighting. 



Statistics of Vassar College. 

There are over 21 miles of gas pipe in the building, which, 
including the various stories, covers a floor space of over five 
acres. There are 410 young lady students, 50 professors, 
teachers, and assistants, and 100 servants and helpers, mak- 
ing between five and six hundred persons, all of whom board 
upon the premises. A special telegraph wire and a horse 
railway extend from the College to Poughkeepsie, N. Y., 
distant 21 miles. The young ladies drink 150 quarts of milk 
every day, swallow 150 -piKiiHis of butter, and 40 pounds of 
sugar for pudding sauce for*«ne -dinner. The students are 
required to spend one hour daily in the open air for exercise ; 
they have a lake, and boats for rowing in summer, and ska- 
ting in winter. They have a riding school, bowling alley, 
gymnasium, etc. 



[Correspondence of the Scientific American.] 

middletown, N. IT. •••Its manufactures and 

Institutions, 

To the Editor of the Scientific American : 

If anybody wishes to find a really enterprising, thrifty 
and beautiful place, let him come up here to Middletown. 
It is 67 miles from New York on the Brie railway, in Orange 
county, the garden of New York State. 

I suppose your readers know that the finding of so many 
fossil animal remains hereabouts, including bones of gigan- 
tic mastodons, is attributed to the ancient attractive fertility 
of the soil and its superior natural endowment with the 
phosphates of lime : a substance that contributes luxuriance 
of growth and vigor not only to grains and grasses, but to 
all living things that derive nourishment therefrom. Hence 
the inhabitants of Orange county are notable as an enterpris- 
ing and long-lived people. The county chickens lay the 
finest eggs, the cows yield the richest milk, the cattle and 
sheep furnish superior meat, the oxen are large and brawny, 
the horses muscular and spirited. 

Middletown is one of the homes of inventors. Here new 
inventions and manufactures flourish. I have been much 
interested during a tour of the shops. The Orange County 
Butter Pail Company are making here large numbers of the 
improved tub, patented not long ago by your house. In the 
various mechanical establishments, which include large f oun- 
deries, rolling mills, hat works, horse shoe nail mills, file 
works, saw factories, etc., I find that the Scientific Amer- 
ican is read and studied with satisfaction by the more intel- 
ligent operators. 

Among the specially interesting places that I visited were 
the Madden rolling mills, and the saw factory of Wheeler 
& Co. Both of these concerns were built up and are guided 
by a man who, from what some might regard as a humble 
condition of life, has elevated himself to a high place in the 
regard of his fellow citizens. E. M. Madden was, only a few 
years ago, a poor factory boy, but now he is a distinguished 
man, has occupied many important public positions, is 
now State Senator, to which place he is soon to be re. 
elected. I see that some of your city papers speak dis- 
paragingly of him, doubtless from political bias. But 
they evidently know little of his real character. A natural 
orator, honest to a fault, incorruptible, progressive, the 
advocate of all useful enterprises and improvements, he is 
greatly esteemed by the people; and the masses have in him 
a faithful and able representative. The six noble public 
schools which exist here are examples of his personal efforts 
to. promote the public good ; while among the later works of 
which he is godfather is the new and splendid State Asy- 
lum for the Insane, at this place, now nearly finished. But 
I must defer a description of this model institution until my 
next ; after which I may give you a few words upon the re- 
markable mineral deposits of this region, and perhaps say 
something of certain interesting geological curiosities found 
near Goshen, seven miles hence. Traveller, 

Middletown, N. Y., Oct., 1873. 



Carbonic Acid In Wells. 

To the Editor of the Scientific American: 

Last year I read your articles on carbonic acid gas in wells 
I remember that I was once engaged in putting up a bath- 
ing house, to be supplied with water from a well. After 
getting, as I supposed, everything done, the pumps soon ex- 
hausted the water from the well, and there was no remedy 
but to take out the walling and dig it deeper. I had the wall 
taken out and commenced rewalling, to get the new wall 
above high water mark before stopping. One of the hands 
came to me and stated that the man in the well could not get 
his breath unless he stood upright, and that his candle 
would not burn. It struck me at once what the matter was. 
I ordered the man out of the well immediately, and put about 
a peck of quick lime (oxide of calcium) into the tub, with 
about as much water, stirred it up well, and lowered the tub 
and worked the windlass a little so as to cause the gas to 
fall on the surface of the lime water. Then I drew it up, stirred 
up the lime and water again, so as to present a fresh surface of 
lime water, and lowered again. I did this three times , 
aud then let do^n a candle, which burned perfectly well . My 
man then went back and walled up above high water mark 
before stopping for the night. I was astonished last year, in 
reading your articles on this subject, that no one struck upon 
this truly scientific remedy. 

The burning of charcoal or anything else in wells would 
only increase the quantity of carbonic acid gas, unless such 
a current could be gotten up by the fire as to carry the gas 
out with the smoke, which I think hardly possible. The 
lime plan is easily done, absolutely certain, and in accordance 
with scientific principles. F. A. Hoke. 

Walhalla, S. C. 



We published last week a portrait of the late Joseph Gil- 
lott, Esq., of steel pen fame. A correspondent is reminded 
thereby of an amusing conundrum, circulated long ago in 
connection with his name, as follows : Why was Mr. Gillott 
a very wicked man? Because he makes people steel pens 
and then tells them they do write. 



Two prizes, of $350 and $150, have been offered by the 
English Society of Arts, on the motion of Sir Joseph Whit- 
worth, for the best essays on the establishment, in large 
industrial concerns, of savings' banks for workmen. Manu- 
scripts are to be sent to the Secretary of the above associa- 
tion at London, before the 1st of December next. 
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LETTER FROM UNITED STATES COMMISSIONER 
PROFESSOR R. H. THURSTON. 



NUMBER 17. 



Liverpool, England, September, 1873. 

We have at last reached the end of our European tour of 
observation, and are ready to re-embark for America. The 
"doings and observations," of which we are directed to 
make reports to the President, have been fruitful of interest 
and of instruction, and we look forward to our arrival at 
home with almost unalloyed pleasure. We have enjoyed 
good health, have made many pleasant and some eminently 
distinguished acquaintances, have enjoyed most exceptional 
opportunities of acquiring information, have added largely 
to our stock of general knowledge, and have filled our note- 
books with the technical and engineering statistics and mem- 
oranda which we came specially to seek. 

Since leaving France, we have been even more fortunate in 
gathering professional information than during our con- 
tinental journey ings. The fact is not at all surprising, how- 
ever, for, as was remarked at Vienna, by far the greater 
part of all that is admirable as well as novel, in European 
practice, has its origin in British workshops. We have 
found time to make an excursion to some of the more inter- 
esting of the working districts of this country, and have also 
been fortunate enough to see some of the larger and best 
known workshops. 

On the whole, there does not seem to have been an im- 
portant advance in the standard practice in either of these 
important fields of labor since our last visit to Great Britain, 
three years ago. This is the case in the machine shops quite 
as much as elsewhere. Visiting the establishment of 

SHARP, STEWART & CO. 
a firm noted for the accuracy of their work, and particularly 
for the excellence of the tools of which a large proportion of 
their product consists, we found the verdict of the Vienna 
jury, which ranked them with our own best builders, fully 
sustained. Their shops have been erected in that patchwork 
manner which is oftener observed in Great Britain than in 
the United States, and are by no means as well built, or as 
well arranged as could be desired ; and a large proportion of 
their tools would be considered antiquated, and would have 
been long ago replaced by more effective machines had they 
been the property of an American firm of first class tool 
1 builders. 

The fact that the saving of the labor of a single man pays 
the interest on capital amounting to twelve or fifteen times 
his annual wages seems less generally recognized in Europe 
than on our side of the Atlantic, and uhe possibility of the prin- 
ciple finding application in the substitution of modern designs 
for older tools seems unsuspected. All tools here are made 
self-feeding, however, and considerable ingenuity is exhibit- 
ed in devising new feed motions. We noticed here, as in 
some other shops, the adoption of the Whitworth tool hold- 
er for planing machines. This contrivance is a simple and 
effective one for rotating the tool and then taking a cut when 
the table runs backward as well as when moving forward. 
A round nosed tool is used, and a large saving of expense is 
effected by the efficiency of the device. A slotter was used 
for dressing up the cranks of a cranked axle. The axle was 
secured in a vertical position, and two cutting tools were 
employed, thus trimming both cranks simultaneously. Sys- 
tematic endeavors to effect the greatest possible saving of 
labor, a direction in which our manufacturers excel all oth- 
ers, are more noticeable here than in any place visited in 
Europe. The rapidly increasing cost of labor in Great Bri- 
tain is compelling rapid changes in this direction. A large 
amount of locomotive work is done here, and little more need 
be remarked than that the designs were in greater variety, 
and more in accordance with American ideas and practice, 
than is usual in this country. The work was unusually ex- 
cellent. Steam riveting seems to be practiced wherever 
possible. In setting up seven eighths rivets, two blows 
were invariably given, and thus, although the machine was 
rather a light one, the work was thoroughly performed. 
The edges of all plates were planed, instead of being left, as 
is too generally the case with us, to be chipped by hand pre- 
viously to caulking, a not infrequent cause of furrowing 
and of consequent explosion. Fireboxes were of copper, and 
the tube plates, at that end, which were an inch or more thick 
where the tubes entered them, were thinned down, below, 
to the same thickness with the other firebox sheets. Shells 
were made with butt joints and covering strips. Wheel 
tyres were of Vickers' steel, and were always flanged, what- 
ever the position of the wheel. We were received most 
cordially by a member of the firm, and were introduced to a 
son of a director of the company, who kindly took us through 
the works. The young gentleman was serving an appren- 
ticeship, and learning the business in the most thorough 
manner. We accepted this fact as an evidence of a better 
appreciation of the dignity of labor than has generally been 
observed in England, as well as of an understanding of the 
fact that scholastic attainments must be supplemented by a 
knowledge of shop practice, gained by actual contact, to se- 
cure ultimate success in any branch of mechanical engi- 
neering. 

The most remarkable and in every way interesting loco- 
motive building establishment in Great Britain, or in Eu- 
rope, is that of the 

LONDON AND. NORTH WESTERN RAILWAY COMPANY, 

at Crewe, and we spent a day there, seeing more that was 
novel and a greater display of ingenuity than we had ever 
seen outside the United States in a single manufactory. The 
superintendent at Crewe was, for a long time, Mr. Ramsbot- 



tom, one of the ablest locomotive engineers living, and to 
him is due the credit of planning this great establishment, 
and for the majority of the many ingenious departures from 
and improvements upon standard practice, as seen elsewhere. 
Six thousand men are employed here, and a town of 22,000 
inhabitants has been built up about the works. 

One hundred and fifty locomotives are built per year, and 
nearly two thousand are kept in repair. Immense quanti- 
ties of steel are made at these works, and converted into rails, 
tyres, boilers and running parts of locomotives. Even the 
bricks for the new building in course of erection are made 
by an excellent machine built at Rugby, and are baked on 
the grounds in the annular Hoffman kiln. The steel works 
contain four converters of ten tuns capacity each. The large 
and well planned, finely lighted foundery, fitted with hydrau- 
lic cranes and steam travelers, is a model of its kind. The 
iron from a number of puddling furnaces, and the steel from 
the Bessemer works, are worked in a rolling mill in which 
the large plate rolls are driven by the now well known 
Ramsbottom reversing engine, or are forged in the smith 
shop, adjoining, by the curious but effective Ramsbottom 
steam hammer. In this machine, the work lies upon an 
anvil which simply supports it, while powerful steam pistons 
drive against it, simultaneously from both sides and hori 
zontally, great masses of iron which run upon tracks sup- 
ported at the proper hight above the floor. The heating 
furnaces are Siemens' regenerative gas furnaces, the most 
economical known ; yet even these are on so large a scale as 
to require two hundred tuns of coal per day. 

In the machine shops, we noticed that eccentrics were all 
bushed with white metal, and we were particularly interest- 
ed in the style of connecting rod ends. They are all made 
solid, without strap, gib or key, and bushed with white metal. 
No provision is made for taking up wear. When worn and 
beginning to shake, the bushings are taken out and recast. 
This is only found necessary at long intervals. Dome tops 
are struck up, and the seats of all boiler mountings are of 
wrought iron. The boilers are usually four feet in diameter 
and three eighths of an inch thick. Steam is carried at 120 
to 130 pounds. Engine frames are of 1| inches plate, cut out, 
as in all European shops, straightened and then ground 
smooth by a grindstone revolving horizontally in a tank con- 
taining water. All wheels are of wrought iron. Piston rings 
are of the Ramsbottom style, small rings sprung into 
grooves in the piston, and seem to give full satisfaction. 
Our forward trucks are never used, their small wheels being 
looked upon with great distrust. English and continental 
builders prefer a single pair of larger wheels. The solid bar 
Stephenson link is used, a decided improvement upon the 
strap link universally used in the United States. 

Both injectors and feed pumps are fitted to all engines. 
The express engines of this road are driven at higher speed 
and are claimed to make better time than those of any other 
road in the kingdom. They are remarkable for the great 
size of their, usually, single pair of drivers. Six and a half 
feet is the usual size, seven and a half is not uncommon, and 
eight feet diameter has been reached, in the one example of 
the engine " Cornwall," which is still kept at work. This 
engine shakes badly and has large bills for repairs. The 
favorite design is now, as with us, two pairs of coupled 
wheels for express engines, but with drivers six and a hall' 
feet diameter. Freight engines are given five feet six inches 
wheels. 

This whole establishment, with its fine buildings, ex- 
cellent plant, and peculiar designs of machinery, and its 
excellent work, should be carefully inspected by every Amer- 
ican engineer visiting Great Britain. 

In iron making, the growth in size of blast furnaces seems 
to have ceased ; the temperature of blast has not been ele- 
vated ; the same forms of hot blast stoves are still used ; and 
the yield of metal per tun of fuel consumed still remains as 
three years ago, about tun per tun, for the best known re- 
sults. In the 

CLEVELAND DISTRICT 

the most generally approved size of furnace seems to be 
about 75 to 78 feet high, and 26 to 27 feet diameter of bosh. 
The temperature of blast is about 1,000° or 1,100° Fah., with 
cast iron stoves, and two or three hundred degrees higher 
with brick ovens. 

TnE CUMBERLAND REGION 
was the most interesting section visited, both on account of 
its own importance and the magnitude of its yield, and of its 
peculiar relations to our own iron manufactures. 

This district is situated on the extreme northwestern cor- 
ner of England, and, until within a few years, was only 
known as a beautiful country abounding in fine scenery and 
picturesque old ruins. An excellent red hematite, capable of 
yielding exceptionally fine iron, was known to exist, but its 
distance from the market and the comparatively high cost of 
fuel forbade the successful development of the iron manu- 
facture in that country. The introduction of that most won- 
derful of all metallurgical processes, the Beesemer steel 
manufacture, and the discovery of more convenient and very 
extensive deposits, both of ore and of flux, has, during the 
last two decades, produced an astonishing change. 

The ore of Cumberland is the only known British ore 
which answers well for the process of Bessemer, and it there- 
fore happens that the opening of this secticn of country has 
been pushed with a rapidity which reminds one of the 
mushroom-like growth of some of our own western towns. 
It thus happens also that the future prosperity of Great 
Britain must, probably, depend largely upon the extent of 
this single deposit, for it seems very certain that the pros- 
perity of any manufacturing people, like the British, must 
depend in an important degree upon, if it is not absolutely 



determined by, the cheapness with which its demands for 
low steel can be supplied. 
The principal town in Cumberland is 

BARROW, 
a city of twenty-five or thirty thousand people, occupying 
the site where, a quarter of a century ago, existed a small 
and unknown hamlet. Here, the wealthy owners of the soil 
and proprietors of all manorial rights, the Dukes of Devon- 
shire and Buccleugh, have established what is probably the 
finest Bessemer steel works in Europe, in which, and in the 
neighboring mines, are employed from ten to twelve thou- 
sand people. 

We found, at Barrow, sixteen blast furnaces, varying from 
fifty-six to sixty-one feet high and from sixteen to nineteen 
and a half feet in diameter, the larger of these sizes being 
considered to be about the maximum for economy here. 
The blast was heated in both iron and firebrick stoves, the 
temperature of blast being about 900°. A Jiigher tsmDera- 
ture had been tried with less satisfactory results. Nineteen 
blowing engines of a united power, as stated, of over two 
thousand horses forced this air into a conduit of immense 
size. The production of pig metal was given at 280.000 
to 300,000 tuns per year, from unmixed Cumberland ore. 
The metal, which we had an opportunity to examine, was a 
fine, rich, dark gray iron, precisely the material best adapt- 
ed to the manufacture of Bessemer steel. 

Eighteen converters are set in the steel works, and the pro- 
duction of steel amounts to 100,000 tuns per year, principal- 
ly rails and tyres. The roll trains and accessories were of 
the most approved modern design, and the heaviest train is 
driven by a Ramsbottom engine. 

The plan of buildings and the general arrangement of plant 
are exceptionally excellent. The raw materia] enters the 
works at one point and passes through one process after 
another, continually approaching tie opposite extremity, 
where it finally emerges in marketable shape. So fine an 
example of a well arranged and well built establishment is 
less often met with here than at home, where we have not a 
few engineers who know how such work should be done, 
and find a way of doing it. 

The ore of Cumberland is smelted here without mixture. 
It is a rich ore, and is almost free from either of those poi- 
sonous constituents, sulphur and phosphorus. 

The spiegeleisen is obtained from both Sweden and Ger- 
many, the former being now furnished of admirable quality. 
The coke is brought across the country from Durham, a dis- 
tance of something morethan a hundred miles, and the lime- 
stone is found, of good quality, nearer home. The material 
produced is, as might be expected, of most excellent quality, 
as was evidenced by the fine samples shown here as well as 
by the still more remarkable and beautiful specimens which 
we saw at Vienna. It finds a large demand in the United 
States. 

We might wish that time would allow of an extended de- 
scription of other establishments in which we have seen so 
much to admire or to criticize during our short stay on this 
wonderful island, but our letters have already, probably, 
occupied too much space in the crowded pages of the SCIEN- 
TIFIC American. 

In the great Cumberland iron-making district, we learned 
that, even there, the size of furnace and high temperature of 
blast bad apparently reached its limit. In Lancashire and 
Staffordshire, we saw some of the worked out collieries which 
have drawn the attention of thinking Englishmen seriously 
and earnestly to the question of the future coal supply. The 
dozens of unused hoisting engines and water-filled shafts to 
be seen between Birmingham and Stafford, and the startling 
figure — probably 150,000,000 tuns — representing the present 
annual consumption, when considered together, may well 
startle British statesmen. To an American this may appear 
also most important as indicating the rapid approach of the 
time when our markets must be supplied solely from our 
own iron and coal producing districts. Fortunately, we are 
most amply supplied with this kind of mineral wealth, 
more valuable than the gold deposits of California or the 
silver of Colorado and Nevada. At 
SHEFFIELD 
we saw the great mills in which were rolled the fourteen and 
fifteen inch armor plates for the British navy, and enjoyed a 
pleasant meal with the proprietors of the establishment noted, 
the world over, for the manufacture of the strong, tough 
Firth steel, of which is made the inner tubes of all British 
ordnance. We found there also a large number of men em- 
ployed in making files. We visited the district where the 
well known brands of 

LOWMOOR AND BOWLING 

iron are made, and learned to attribute their excellence, their 
hardness, pliability and uniformity of high quality to the 
care taken in manufacture rather than to any special peculi- 
arity of ores or of processes. We particularly noticed that 
no squeezers were used, but that puddle balls were invari- 
ably hammered. We spent a day at 

SOHO, 

inspecting the works founded by James Watt, and seeking 
out the old tools, of which so many were designed by that 
great man. 

Of all these and of many other interesting excursions we 
cannot write at length, but, undoubtedly, Yvhat is here left 
untold will be related, sooner or later, by abler correspond- 
ents of the Scientific American. 

And now we leave many places unexamined that we had 
hoped to visit, and we embark, our pleasure in anticipating 
our early arrival at home being mingled with some regret 
that bo much still remains unseen. R. H. T. 
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FRUIT AND VEGETABLE SLICES. 

Our engraving represents an ingenious little device for 
slicing potatoes, fruit, etc., preparatory to cooking. The 
mechanism is quite simple, and its work, judg- 
ing from the performance of the machine sent 
us for examination, is expeditiously and nicely 
done. The hand crank shown actuates a shaft in 
the fixed standard, A. On the end of this shaft 
is an arm connecting, by means of the rod 
shown, with a bottomless meial receptacle, B. 
The latter has suitable flanges and projections, 
which, working in side grooves, confine its to 
and fro motion, caused by turning the crank, to 
the extent of the piece, C, which, it will be no- 
ticed, is elevated above the platform. The cut- 
ting apparatus is simply a two edged blade, D, 
in a slot in the bed piece, C. It is set at an 
angle, thus giving a drawing cut to the article 
brought against it. 

Two bent standards are connected with the 
receptacle, C, and through their point of junc- 
tion above passes a rod which is surrounded by 
a spiral spring, and carries at its lower end a 
follower, E. When the fruit is placed in the 
receptacle, B, this follower is pushed down up- 
on it by the expansive force of the spring. 
The crank is then rotated, and the fruit and 
its holding apparatus caused to travel to and 
fro along the bed, C. The spring continual!;, 
presses the fruit down, so that the blade, al 
each movement of the receptacle, B, across it, 
cuts off a thin slice, which falls through the 
slot into a dish below. 

For further information regarding sale of 
rights, etc. . address the inventor, Mr. F. C. Vi- 
bert, Hockanum, Conn. 



the front side of the recess, and is thus securely held. Ther e 
are no sharp angles either in the groove, saw plate, or th e 
back of the tooth, which might cause the plate to spread Op 




section of the inner faces of the jaws, F and G, is a circular 
hole in which fits the round portion of a movable jaw, H, 
which is so constructed as to be upset or riveted in a coun- 
tersink at the outer sides of said hole, so that, 
while it cannot be disengaged or loosened, the 
jaw, H, may freely turn in the socket thus 
formed. I is a temper screw passing down 
through jaw, F, and bearing on jaw', H, so as 
to adjust the latter to different angles with re- 
lation to the face of the lower jaw. J is a saw 
tooth inserted in position, showing, by the 
dotted lines, that the jaw, H, may be adapted 
to suit its particular shape or that of any other 
ordinary form of tooth. 

In operation, the jaw, H, is adjusted as re- 
presented and firmly held in position. Blows 
are then struck with a hammer at the other 
end of the body, hard enough to upset the tooth 
and give it the, desired form and sharpness at 
its cutting edge. This the device is claimed 
to do in better manner than the work can be 
performed with a file, while one size of the in- 
vention is equally well adapted to every size 
and shape of saw tooth, from a 72 inch, through 
gang mill and muley saws, down to the finest 
toothed bench implement. 

These improved tools are covered by various 
patents, the most recent of which are dated 
September 16, 1873. Further particulars may 
be obtained by addressing the inventor as 
above. 



TENT ATTACHMENT FOR LIFE BOATS. 

The inventor of the device herewith illustrated presents a 
simple and detachable arrangement for use in connection 
with life boats, which consists in suitable tent-like coverings, 
serving as protection to the occupants from exposure to the 
weather or sea. 

To any ordinary boat are applied 
stanchions, A, which are either hinged 
so as to fold down upon the rail or may 
be set in holes made for the purpose, 
and thus readily detached for storage, 
etc. These supports are placed at inter- 
vals along the gunwale, as represented. 
Near the top of each are a number of 
notches, Fig. 2, which serve to hold at 
various hights the movable hook, B. 
C, Fig. 2, is a roll of tarpaulin or can- 
vas, which, when not in use, is stowed 
as shown, and fastened in compact form 
by proper stops. One edge is riveted 
to the outer portion of the boat, and 
the other strengthened by suitable lin- 
ing and provided with eyes into which 
fasten the hooks, B, which serve to 
hold the cloth up, making it a kind of 
weatherboard. The pin-shaped ends of 
the stanchions, A, fit into holes of the 
literal pieces, D, which are slightly 
arched and attached to the top cover or 
awning, also made of suitable water- 
proof material. The bow md stern ends of the latter are 
held and stretched tightly by hook -shaped ends of standards 
arranged for the purpose. The side covering, it is stated, 
will serve to keep out spray and water, and suitable open- 
ings provided with elastic bands may be arranged in order 
to allow the use of oars when necessary. 

Patented September 23, 1873, in the United 
States and also in England, through the Sci- 
entific American Patent Agency. For further 
particulars address the inventor, Mr. JohnB. 
Adams, Truckee, Nevada county, Cal. 



VIBERT'S FRUIT AND VEGETABLE SLICER. 

crack. The tang or shank is formed by a drop hammer and 
die, leaving the. outer end, which is slightly hooked, and the 
edges to.be the full width of the flat face of the bar. Cut- 
ting edges are thus formed which cut the width of the kerf 
and planeeach of its sides. We are informed that the teeth 
thus made are durable and not liable to strain the saw plate, 
are intended never to be sharpened after insertion in place, 




ADAMS' TENT ATTACHMENT FOR LIFE BOATS. 

and are sold in the market by the hundred. 

The secondinveation.representedinFig. 2, is an adjustable 
jaw swage for spreading the teeth of saws. The body of the 
apparatus has two fixed and diverging jaws, F and G, the latter 
of which comes in contact with the under side of the saw tooth, 
and is made convex in form. Through the body, atthe inter- 



PLANER-TOOTHED SAW AND ADJUSTABLE 
ISWAGE. 

Mr. James E. Emerson, of Emerson, Ford & 
Co., Beaver Falls, Pa , an inventor whose devi- 
ces have frequently found place in our col- 
umns, has recently patented the two novel and , 
doubtless,useful inventions represented in the 
accompanying engravings. The first (Fig. 1) 
relates to movable teeth in saws, and its ob- 
ject is to obviate, in a great measure, the ex- 
pense of such teeth by so constructing them 
and adapting them to a saw plate that they 
can be used until dull at their cutting edges, 
and then removed and a new set inserted in 
their places. Our illustration is a section of 
the saw plate, in which clamp pieces, A, and 
wedges, B, hold the teeth, C, firmly in posi- 
tion. The pieces, A, have shoulders at D, 
against which the inner ends of the shanks 
of the teeth firmly bear. 

E is a finished tooth, shown separately. It 
is made from a bar of steel of suitable shape, 
from which blanks are cut of proper length 
to bear against the shoulder, D, and thus be 
prevented from being pushed inward during 
the operation. The circular side of the tooth 
fits into a correspondingly shaped groove in 
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SAFETY RAILWAY SWITCHES, 

We have lately examined, at the office of 
the Broadway Underground Railway, corner 
of Warren street and Broadway, this city, a 
large and splendid working model of Saxby & Farmer's 
railway lock switches, now so extensively used in England. 
The employment of this device is rendered obligatory up- 
on all new railways in Great Britain, by act of Parliament, 
and it is voluntarily employed by most of the older compa- 
nies. It is regarded in Ensrland as almost indispensable to 
the prevention of accidents. 

This mode], we understand, is a dupli- 
cate of the beautiful apparatus now on 
exhibition at the Vienna Exposition and 
which the London Times correspondent 
speaks of as follows : 

"Saxby and Farmer exhibit a beautiful 
model of their apparatus for directing 
the traffic at great railway junctions or 
termini. It has already come very gen- 
erally into use, yet it cannot be too 
widely advertised ; for, as it renders ac- 
cident humanly speaking impossible, a 
grave responsibility rests with those 
companies who delay to adopt it. lis 
principles are that the signals are worked 
in inseparable connection with the points 
and switches. It is impossible to sig- 
nal that the line is clear unless it actually 
is so, while the act of manipulating one set 
of signals locks alltherestand keeps them 
at " danger." Thus the signal man can- 
not mislead the engine driver ; the worst 
he can do is to do nothing at all ; the 
very worst that can happen is an un- 
necessary suspension of traffic. It may give some idea of the 
importance of this invention if we mention that the men in 
the signal box at Cannon street have to work 67 levers, 
which play on the points and switches of that intricate net- 
work of lines as the keys of a piano act on the chords. Thir 
ty-six trains go out or come in in the course of the hour, and 
on an average there is a movement of sig- 
nals or points once in each 33 seconds. An- 
other invaluable subsidiary invention is 
Messrs. Saxby and Farmer's patent switch 
lock and bolt. Often the signalman has to 
change the points at a distance of some hun- 
dreds of yards from his box. He may work 
his levers and signal "all right" in in- 
nocent unconsciousness that anything is 
wrong ; yet a stone may have interposed, the 
points may not have answered to his levers, 
and the train may be thrown off the rails. 
Messrs. Saxby and Farmer's bolt effectually 
prevents such accidents." 

We are glad to know that this valuable 
improvement i i to be employed upon the 
Broadway Underground Railway. Further 
information can- be had of Mr. Joseph 
Dixon, agent for this country, as above, 
where the apparatus may be seen. It is 
well worth examination by railway people. 



EMERSON'S PLANER-TOOTHED SAW AND ADJUSTABLE SWAGE. 



Travel between America and Europe. 
A new route between New York and Lon- 
don is proposed. It consists of railroad from 
the former city to Shippegan, on the Gulf of 
St. Lawrence, steamer to St. George's Har- 
bor, Newfoundland, railroad to St. John's, 
steamer to Valencia, Ireland, railroad to St. 
George's channel, and steamer again to 
England. It is estimated that the voy- 
age may be made in seven days and three 
hours. 
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IMPBOVED FURNACE FOB BUILDINGS. 

The improved heating furnace herewith illustrated serves 
not only as a means of warming the interiors of buildings, 
but also as an efficient ventilating apparatus. Its construc- 
tion is such as to utilize the heat of the fire to the fullest 
extent, and also to distribute the same uniformly at every 
point to which the flues may be conducted. 

Fig. 1 is a longitudinal and Fig. 2 a transverse section. A 
is the fire pot, the heated air and gases from which pass up 
and around the tubes, B, thence 
down and under a par'ition, C, 
and, finally, emerge at the 
chimney, D. By this means the 
cold air, which enters the tubes, 
B, in the direction of the arrows, 
from the chamber, E, is subject- 
ed twice to the hot current ; and 
thus becoming warmed, is led 
away by such tubes, a prolonga- 
tion of one of which is shown at 

F. As there are fourteen of . 
these flues, it will be noted, that 
if desired, the entire number 
may be utilized, each as a sepa- 
rate conduit to a single register. 
Cold air also enters below and 
outpide the fire pot, into spaces, 

G, Fig. 2, and thence travels to 
the rear, where it passes into a 
heating chamber, H, Fig. 2. This 
reservoirmay.hy a suitable parti- 
tion, indicated by the dotted line 
shown at the rear of the fire pot in 
Fig. 1, be divided into two com- 
partments, from each of which a 
separate flue may be led. I, in 
Fig. 2, shows a section of still 
another heating chamber, formed 
by the space between the shell 
surrounding the flues and the 
exterior casing. Air enters this 
from below by the conduits, J, 
becomes warmed, and exits by 
the flue, K ; or, when desired, 
this chamber may also be di- 
vided by a longitudinal parti- 
tion, represented in section in Fig. 2, when the hot air will 
then be led away by the two pipes, shown in dotted lines. 
It will be here observed that eighteen separate flues are 
thus provided, each totally independent of the other, and all 
supplying pure heated air without any admixture of disa- 
greeable gases. The current drawn directly from the outer 
atmosphere never comes in contact with the fire ; but on the 
contrary, is securely confined in tight flues or chambers, 
where it is heated and at once supplied to the desired locali- 
ties. It will also be observed that a uniform quantity is thus, 
it is claimed, insured, as, each flue or chamber forming a 
heater by itself, it becomes impossible for a strong current 
to escape in the lower part of the house while little or no 



cularly well suited for hospitals and public buildings, where 
foul and deleterious gases are freely generated, and its 
effect is such as to keep the wards or halls perfectly s applied 
with pure air. Besides, the device aids in quickly heating 
rooms, as, its openings being placed low down, the cold air 
near the floor is drawn out, while the hot current from the 
heating register is continually pouring in. 

The furnace, it is claimed, is well adapted to the heating of 
extension rooms ; and by a nearly horizontal pipe,fif ty feet long 



Fig, 1 
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heat reaches the upper stories, a frequent trouble in furna 
ces the parts of which are mutually dependent. 

All the tubes, B, need not, in some cases, be used for heat- 
ing purposes, in which event two or three may be advanta- 
geously utilized for ventilating the entire building. It is 
proposed to place registers close to the floor in the lower sto- 
ries and to lead therefrom flues, one of which is shown at 
L, Fig. 1, connecting with the heater tubes used. The other 
ends of the latter, M, may connect with a shaft which passes 
up through the edifice, emerging at the roof. The hot air in 
the tubes will generate an up current in this shaft which, re- 
ceiving its supply of air from the register and flue, L, will 
thereby draw from the lower rooms all the foul and heavy 
gases. The upper apartments, it is stated, need only be con- 
nected directly with the shaft, as the same may be arranged 
to pass in proximity to all. Tnis furnace seems to be parti- 



FURNACE FOR HEATING BUILDINGS. 

and ten inches in diameter, with only ten inches rise, an ade- 
quate amount of warm air is easily delivered. Half of the 
flues may be led vertically and half in a horizontal direction. 
The heating surface aggregates four hundred square feet, all 
of which, as we have already pointed out, comes in direct 
contact with the hot gases. The construction of the appara- 
tus generally is said to be strong and durable, the metal 
parts being of wrought iron. The flues are eight, inches each 
in diameter: The grate is in two sections, and is very easily 
controlled, while the air supply, entering through a single 
pipe, may be regulated at pleasure. The furnace, we ara in- 
formed, has been in use for the past year, giving in every 
respect satisfactory results. For further information rela- 
tive to supplying the apparatus, its cost, etc., address Mr. 
W. N. Abbott, 40 Cortlandt street, New York city. 

, -»-4+ t m 

To Clear Photo' Baths. 

When photo printing baths become discolored, various 
agents are employed in order to decolorize them. Among 
the best of these is the substance known as China clay or 
kaolin, which consists almost entirely of silicate of alumi- 
na. At the present period, paper is adulterated to a large 
extent by the admixture of clay, and hence, when a silver 
bath has become discolored, owing to the presence of organ- 
ic matter, an effectual remedy is always at hand ; 
for, in the absence of kaolin, all that is necessa- 
ry is to burn any good, heavy bodied paper and 
shake up the ashes with the silver. On filtration 
it will be found to have became pure and bright. 

This little bit of useful knowledge may prove 
beneficial to those who live at a considerable dis- 
tance from a photographic chemist. Of cource 
we all know, says 2he British Journal of Pho- 
tography, that there are many agents by which 
the bath may be decolorized, among which may 
be named animal charcoal, camphor, citric acid, 
chloride of sodium, and others. Kaolin, how- 
ever, is more generally adopted than any other ; 
and many of our readers will be pleased at be- 
ing made acquainted with the foregoing very 
simple method of obtaining a supply with no 
greater amount of trouble than that of igniting a 
piece of any heavy bodied paper. 

Covering for Steam Pipes. 

A new method of covering steam pipes is applied in the 
Saarbrucken district, Germany. A coat of thin loam wash is 
is first given, to increase the adhesion of the mass. The 
composition consists of equal parts of loam or clay, free 
from sand and brick dust, with an addition of cow hair. 
This is well mixed up and put round the pipe in a hot state. 
For better securing this coating, pieces of board 10 inches long 
are laid along the whole length of the pipes and fastened by 
thin iron wire. After applying the loam wash again to the 
dried mass till all the cracks have disappeared, the pipes re- 
ceive another coating of the mass, until they feel quite cool, 
which will be attained after the mass has been laid on to the 
thickness of from 5 to 6 inches. A coat of linseed oil and 
cement is finally given. This method answers at present all 
requirements, the covering being perfectly airtight and free 



from cracks. The mass is not hygroscopic, a property ma- 
king it all the more suitable for pipes in the open air. The 
cost of the covering per foot of 8 inch pipe is 12 cents. 

m «♦» *■ 

Concrete Foundations. 
The Delaware and Hudson Canal Company are construct- 
ing an immense building on the corner of Church and Cort- 
landt streets, in this city, for their own use and as a coal 
exchange. The edifice is to be of brick and stone, nine sto- 
ries high. Mr. E. M. Hunt is 
the architect. At the present 
time the foundations are being 
laid in concrete, under the super- 
intendence of Mr. David Camp 
bell. The mortar used is made 
of 1 barrel of Portland cement, 3 
barrels sand, and 28^ gallons 
water. These ingredients are 
shoveled into an inclined tube, 
which works a worm blade that 
incorporates them together and 
delivers them in a thoroughly 
plastic mass. Ten cubic feet of 
this mortar, fifteen of broken 
stone, and twelve and a half of 
gravel, are then placed in a box 
of boiler iron, four feet square, 
which is hung on bearings at- 
tached to diagonally opposite cor- 
ners and rotated by gearing from 
a stationary engine. Eight revo- 
lutions completes the mixing, 
when the concrete is removed 
and transported to the point 
where it is to be laid. Beds of 
the mass, six inches thick, are 
placed, each being rammed down 
by hand before another layer is 
applied. The lower bed will, in 
all, be two feet thick ; and above 
this, to support the walls, the 
concrete will be packed in bevel 
form to a hight, in all, of six feet 
seven inches. The piers are of 
stone, resting on a layer of con- 
crete eleven feet square. The 
cost of the concrete, as compared with masonry, is estimated 

to be some thirty per cent cheaper. 
■» «♦■ » 

LLOYD'S CAB COUPLING. 

We present herewith an engraving of a car coupling which 
presents several points of novelty, while, at the same time 
it is of very simple design. It is intended to be automatic 
in action, and therefore to possess the various qualities 
which we have frequently alluded to in reference to inven- 
tions of this description, and which we need not here reca- 
pitulate. 

A A are the drawbars, in mortises in the ends of each of 
which are jointed the coupling bars, B. A part of one 
drawbar is represented as broken away in order to show 
this connection, the object of which is to allow the bars, B, 
to be turned upward as much as is necessary, while it pre- 
vents them from falling much below a horizontal position. 
Upon the upper and lower sides of each of the bars, B, are 
formed shoulders, which are made V shaped and also dove- 
tailed. This is more clearly shown at C C. The V shape 
prevents the shoulders from slipping apart when coupled, as 
represented, when the train swings around curves, and the 
dovetail stops the bars from jarring apart when the cars are 
run together or when in motion. The general form of the 




drawbars, adapting them to slide upon each other, is already 
shown in the engraving and needs no description. The chain 
leads up to the platform or top of the car, and serves to lift 
the bar which is uppermost, and thus effect the uncoupling. 
The holes shown in the ends of the bars are for connecting 
them by a pin with the ordinary link coupler. It is claimed 
that, by this means, cars of the same or of different highta 
may be connected or run together with facility. 

Patented October 21, 1873, through the Scientific American 
America Patent Agency, by Mr. R. Lloyd, of Lake Shore 
Railroad Bridge, Cleveland, Ohio, who may be addressed for 
further information. 

^ <#> m 

It is announced that Mr. Bennett, of the Herald, is now 
organizing a new arctic expedition, to be sent in search of 
the North Pole. 
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THE NEW EXPLORATION OF THE AMAZON RIVER, 
BT PROFESSOR ORTON.— UP THE AMAZONS. 



FROM THE NEGRO TO THE ANDES. 

Manaos is an important point of departure for several 
lines of steamers. Steamers leave regularly for Para and 
Tabatinga, and for the Madeira, Negro, Purus, and Jurua. 
The fare up the Madeira is $40, and up the Purus, $50. 
From Manaos to Tabatinga, on the frontier of the empire, 
is one thousand miles. The Icamiaba, the first and only 
steamer, which has been running for nearly twenty years, 
leaves Manaos the 11th of each month ; fare, $50 ; time, onu 
week. 

The Solimoens, as this middle portion of the Amazons is 
called, flows through a rank wilderness, broken at few points 
by the hand of man. There are, probably, not a hundred 
acres of cultivated land between the Rio Negro and the base 
of the Andes. The whole country is a vast plain of slight 
elevation, without hills or sandy campos, but with a soil of 
stiff clay covered with vegetable mold, and a lofty, luxuri- 
ant, humid forest. Palms are comparatively few, the most 
numerous being the short murumuru, the slender assai, the 
spindle trunk pashiuba, the beautiful tucuma, and the uru- 
curi, the nuts of which are used in smoking rubber. 

VALUABLE TIMBER. 

But it is heavily timbered with useful woods, as cedar, 
copal, andiroba, guacapu, capiroha (called pao mulatto in 
Brazil, furnishing the fuel, used by the steamers), sicupera (an 
excellent boat timber), acari-cuara, acariuba, moira pirarga or 
red wood moira coatiara or striped wood, itauba, jutahi, sa- 
pupira massaranduba or cow tree (one of the most valuable 
and durable woods on the river), paracu-uba (a very hard 
wood used for harpoons, etc.), cumaru, palo de cruz, palo 
d'arco, and many kinds of loiro. And yet there is not a saw 
mill between Manaos and Iquitos, a distance of 1,300 miles! 

We see three varieties of banks : low, alluvial deposits 
covered with arrow grass or wild cane ; slightly higher land 
covered with broad leaved plants and dwarf palms, with a 
dense forest of lofty trees in the terra incognita beyond, the 
most common aspect ; and cliffs of variegated clay from 25 
to 50 feet high, generally cut squarely away by the cur- 
rent, presenting a massive colonnade of trees loaded with 
parasites and wound with creeping plants. The signs of an- 
imal life are not proportioned to this exuberance of vegeta- 
tion. White egrets and tall gray herons stalking along the 
edge of the water ; hummers whirring among the flowers ; 
macaws and parrots flying across the river ; capybaras on the 
banks, and rolling porpoises and ugly alligators in the wa- 
ter; these are the most conspicuous forms. But the most 
numerous and the most dreaded of all animals on the Soli- 
moens are the 

INSECTS. 

As we have already remarked, the strong trade winds 
keep the Lower Amazons clear of these pests ; but soon after 
leaving Manaos, the traveller becomes intimately acquainted 
with five insects of torture : (1). The carapana, called mos- 
quito in the United States and Europe, and sancudo on the 
Marafion and in Spinish America generally. (2). The pium 
or sand fly — the scourge of the Amazons, called mosquito in 
Peru. — a minute, dark colored dipter with two triangular 
horny lancets which leave a small circular red spot on the 
skin. It works by day, relieving the carapana at sunrise. 
(3). The motuca (tabono in Peru) of the size and general 
shape of the house fly, of a bronze black color, with the tips 
of the wings transparent, pnd a formidable proboscis. (4) 
The moquim (ysangui in Peru), a microscopic scarlet acarus, 
resembling a minute crab under the glass. It swarms on 
weeds and bushes, and on the skin causes an intolerable itch- 
ing. An hour's walk through the grassy streets of Teffe 
was sufficient to cover our entire body with myriads of mo- 
quims which it took a week to exterminate. (5.) Carapatos 
or ticks, which mount to the tips of blades of grass and at- 
tach themselves to the clothes of passers by. In sucking 
one's blood, they cause no pain, but serious sores result if 
the proboscis breaks off in the wound. Besides these are 
ants innumerable in species and individuals, and of all sizes 
from the mammoth tokandara, two inches long, to the small 
red ant of the houses. The sauba is the most mischievous, 
from its habit of marching in broad columns and stripping 
the most valuable cultivated trees of their foliage. Every- 
where, from Para to the mountains, complaints are heard of 
this terrible pest. In some places, agriculture is impossible. 
These half a dozen forms of insect life must for ever hinder 
the settlement of the Amazons. It is true, however, that 
they have their migrations : Fonte Boa, for example, the 
paradise of mosquitos in Bates' time, is now nearly free 
from them. There are two kinds of bees on the River, the 
black and yellow. Their cells are not hexagonal, but like 
those of the humble bee, and the honey is thin and sour 
when collected. Scorpions and tarantulas exist, but not in 
such numbers as to be dreaded. 

THE GREAT WILDERNESS. 

Man makes an insignificant figure in the vast solitude of Al- 
to AmazonaB. From Manaos to the entrance of the Huallaga, 
a distance of 1,700 miles, there are probably not over 10,000 
inhabitants scattered along the banks of the river and its 
inlets. The largest Brazilian town west of Manaos is Teffe, 
the Omaha of South America in position ; yet it contains 
scarcely 2,000 souls, although the best agricultural region 
on the Solimoens. It exports annually 40,000 or 50,000 ar- 
robas of rubber, and 4,000 or 5,000 arrobas of pirarucu fish. 
Here also are manufactured, by wild tribes in the interior, the 
celebrated grass hammock woven from the fiber of the tucum 



palm. The population of the Upper Amazons has not in- 
creased with the introduction of steamers. The climate is 
healthy, although one lives in a constant vapor bath, and Na- 
ture is bountiful. Epidemics are unknown, and ague is con- 
fined to dark colored or sluggish tributaries. 

Between Teffe, where Bates spent four years and a half 
and Agassiz six months, and Tabatinga, the frontier fortress 
of the Empire, is the most uncivilized part of the Amazons. 
Yet here enter five great rivers which are destined to be fa- 
mous : Japura, lea, Jurua, Jutahi, and Javari. The only 
towns are Fonte Boa, Tonantins, and San Paulo, built on 
slippery clay bluffs, and exporting the produce of the forests 
and waters. Rice and cotton might be grown in vast quan- 
tities on the lowlands after the subsidence of the river. But 
the people, mainly the half civilized Tucuna Indians, pre- 
fer to collect rubber, catch turtles, swing in their hammocks, 
and live on pirarucu and plantains. 

Tabatinga is a village of barracks, defended by sixteen 
guns and ornamented with graceful tucuma palms. This 
has been a military post since 1776. It stands on a high 
bluff of variegated clay which gives its name to the whole 
Amazonian clay formation. The depth of the river here is 
from eight to twelve fathoms, the difference between high 
and low water being thirty-six feet. The current, at flood 
time, is five miles an hour. 

STEAM ON THE MARANON. 

Here we exchanged the Brazilian Icamiaba for the Peru- 
vian Morona. At present, the following steamers are afloat 
on Peruvian waters : Morona, Pastassa, Tambo, Putumayo, 
Napo, Moiro, Alceste, and Ucayali, the last two belonging to 
private individuals. The Morona is an iron vessel of 150 
horse power, with a tunnage of 500, and consumes about 450 
sticks per hour, which cost $14 per thousand. The rate is 
eighteen miles down stream, and nine up. The running time 
from Tabatinga to Yurimaguas is ninety hours ; distance 
about 800 miles. She leaves Tabatinga the 21st of each 
month, and Yurimaguas, the 9th. The first class fare is $60, 
passengers providing their own bedding. There are no ac- 
commodations for ladies. 

Travel on the Marafion exceeds that on the Solimoens. 
Nevertheless, the towns are decaying, excepting Iquitos and 
Yurimaguas. 

TURTLES AND PISHES. 

Life within the Maranon presents greater variety, at least 
for commercial purposes, than in the Amazons below. This 
is the great turtle field ; and turtle hunting is the chief busi 
ness in the dry season. They are to be found on the main 
river and all the tributaries from the Madeira to the Hual- 
laga ; but Caballococha is considered the best region : 4,C00 
were caught on one playa in one year. They furnish the 
staple meat of eastern Peru , and the oil expressed from the 
eggs is an important article of export. The turtles of com- 
merce are the tartaruga grand e (charapa), measuring three 
feet by two, and the smaller, but more delicious, tracaja 
(charapita). The females only are taken, so that the males, 
which are inferior in size, must far outnumber them. The 
average price of the larger turtle is two dollars, and of the 
tracaja, fifty cents. Besides these are the mata-mata and 
aiassa. The largest fish in the Amazons is the sungaro 
(in Brazil called the tuberon), sometimes weighing three 
hundred pounds, and is edible; but the most important, as 
furnishing the codfish of the Amazons, is the pirarucu 
(called payshi on the Maranon). It abounds throughout the 
Great River, chiefly in lagunes and in clear water ; with fa- 
rina it constitutes the chief food of the Indians ; but ii is 
far inferior to the Newfoundland fish. The Amazons, how- 
ever, yields many others which compare favorably with the 
trout and perch ; among these are the tambaqui (the gami- 
tana of the Maranon), piranha, corvina, tucunare, and aca- 
ra uassu. Rays (at least two species), some tnree feet 
broad ; the manati or vara-marina, which is potted under 
the name of mishiri ; three kinds of dolphins, the small, 
dark colored tucuxi, the white bouto, and the flesh colored, 
which is the largest of all ; and three species of alligator : 
abound, especially in the Maranon. 

THE BIRMINGHAM OP THE AMAZONS. 

Iquitos, the only village of size and enterprize on the Mar- 
anon is of recent origin, and now numbers 2,500 inhabitants, 
English, Americans, Peruvians, Indians, and nondescripts, 
the last forming a numerous class ; for excepting a dozen 
lawful marriages, the rest are accidental unions. It was 
founded by the survivors of a massacre at Borga. It stands 
on a bank of dark clay (containing a multitude of fossil 
shells and a stratum of lignite), sixty-five feet above the 
average river, and three hundred and fifty above the sea. 
The mean temperature is 80", and the range but 10°. The 
climate is unusually healthy, the diseases, such as exist, 
chiefly latinta (dark blotches on the skin), abscess, fever, 
and dysentery, being due to improper food and want of 
cleanliness. But Sodcm would shine alongside of Iquitos in 
point of morality and temperance. 

The government works are the making of this place. 
Twenty years ago it was a fishing village of 227 inhabitants ; 
now it contains a machine shop for the repair of steamers, a 
steam sawmill, and a brick factory. The superintendent 
and most of the hands are from England. 

PRICE OF LABOR. 

Carpenters, masons, and machinists get from $80 to $100 
a month ; the first engineer on a steamer has $145, and the 
second, $116, with rations ; day laborers have $10 a month 
and rations. But the mischief is that this is promised, not 
paid ; some of the foreign employees have not received a 
cent for sixteen months. By thus withholding payment, 
the government manages to hold on to imported skill. The 



Maranon at present is a burden to Lima, for the works and 
the steamers do not pay : and Congress votes a monthly sub- 
sidy of $20,000. But it is vital to Peru that she retain this 
Oriente. Iquitos even exceeds Manaos in 

SCARCITY OF FOOD. 

She exports nothing but money, and produces nothing eata 
ble. She depends, strange to say, for almost every mouth- 
ful of food upon the east, instead of the west ; upon Para 
and New York ratherthan upon Moyoba.mba and Lima. And 
when the steamer fails to bring a supply, a famine is immi- 
nent. Iquitos receives its flour from Richmond and Balti- 
more ; lard from Cincinnati ; canned butter from England ; 
potatoes from Portugal ; coffee and sugar from Brazil ; rice 
from Ceara and India ; and all this, while almost any created 
fruit and grain would grow on the Upper Maranon or the 
slope of the Andes. Flour and potatoes sell at 20 cents a 
pound ; butter one dollar a pound ; fowls one dollar each : 
eggs, eigtty cents a dozen ; cachaija, one dollar a gallon ; 
lime, $12 a barrel ; Newcastle coal, $80 a tun; logs, $4 a 
piece ; and it costs $5 a hundred feet for sawing. 

SURVEY OF THE MARANON. 

We were happy to me'it at this place the Hydrographical 
Commission commanded by Admiral Tucker, which has been 
engaged for several years past in surveying the Marafion 
and its tributaries. It has just returned from an elaborate 
exploration of the Ucayali, ascending the Pichis to lat. 10° 
22' 55", or 1,041 marine miles from Iquitos. We look for- 
ward to the publication of the report by the Peruvian 
government with the greatest interest. The determination 
of the latitude and longitude of prominent points by Cap- 
tain Rochelle will straighten our geography of the Maranon 
region ; while the meteorological and ethnological observa- 
tions by Dr. Gait will make a valuable contribution to sci- 
ence. The Commission are about to map out the main trunk 
of the Maranon from the Javari to Borga, and may then be 
called to explore Lake Titicaca. 

Two little steamers, the Napo, of Iquitos, and the Ucayali, 
of Nanta, run up the Ucayali to Sarayacu and Cachaboya 
monthly, the voyage to Sarayacu from Iquitos taking eight 
days up and four down. The trade at present is light, con- 
sisting chiefly in the exchange of English goods and Hualla- 
ga salt for salt fish and turtles. But this tributary, contrib- 
uting more water than the Marafion above it, and navigable 
for about one thousand miles or within a short distance (via 
Tarma) from Lima, must ere long become a highway for 
commerce. A mule road is already projected to connect 
S^rayacu with the salt mines of Chasuta. Fine gypsum oc- 
curs above Sarayacu, and cinnamon around Cachaboya Lake. 
From the specimens collected by the Commission on the Pa- 
chita, exhibiting cyathophylloid corals, brachiopods, and 
ostreas, we infer that the formation in that region is 
Upper Silurian. Nothing in this collection indicates the 
presence of cretaceous beds intervening between the Siluri- 
an and the tertiary clays. The Ucayali, which is built of 
galvanized iron, has a tunnage of sixty, and draws when la- 
den but three and a half feet, is about to make an exploring 
trip up the Rio Napo. 

The largest village above Iquitos is Nanta, but the busiest 
is old San Regio — a little huddle of mud huts, but mighty in 
cachaos. Here they distil and export 2,500 garrafones (seven 
gallons each) a year of this white rum — the apparent life- 
blood of eastern Peru — and sell it at $5 a garrafon. The 
cane, of which there is a vast plantation, is luxuriant, but it 
is said to be too watery for the manufacture of sugar. Sal- 
saparilla and payshi (salt fish) are also shipped from San 
Regio. 

From this point to Borga, the head of navigation on the 
main Marafion, where the river dashes through a deep gorge 
in the limestone mountains, is about 450 miles. But trade 
seldom calls a steamer beyond the mouth of the Huallaga. 
The Morona turned up this tributary and left us on the clay 
bank of Yurimaguas, where we leave our readers while we 
make our foot tramp through the forest and the ascent of the 
Andes. James Orton. 



The Hartford Steam Boiler Inspection and 
Insurance Company, 

The Hartford Steam Boiler Inspection and Insurance Com- 
pany makes the following report of its inspections in the 
month of August, 1873 : 

The number of inspection visits made during the month 
were 1,087 ; boilers examined, 2,026 ; internal examinations, 
563. The hydraulic pressure was applied in 180 cases. The 
defects in all discovered were 719, of which 176 were re- 
garded as dangerous. These defects in detail were as follows : 

Furnaces out of shape, 51 — 6 dangerous ; fractures, 48 — 21 
dangerous ; burned plates, 35 — 19 dangerous ; blistered plates, 
123 — 27 dangerous ; deposit of sediment, 105 — 15 dangerous ; 
incrustation and scale, 97 — 7 dangerous ; external corrosion, 
77 — 22 dangerous ; internal corrosion, 18 — 5 dangerous ; in- 
ternal grooving, 8 — 2 dangerous ; water gages defective, 37 — 
4 dangerous; blow-out defective, 27 — -6 dangerous; safety 
valve overloaded, 21 — 5 dangerous ; pressure gages defec- 
tive, 83 — 16 dangerous ; boilers without gages, 100 — 3 dan- 
gerous ; deficiency of water, .7 — 4 dangerous ; braces and 
stays broken and loose, 47 — 25 dangerous; boilers con- 
demned, 22. We feel compelled to call attention to the im- 
portance of often cleaning boilers out through hand holes. 
We have frequently recommended this precaution, and we 
speak of it again because steam users do not seem to attach 
the importance to it which they should. Scale is thrown off 
from the boiler, perhaps by some solvent, it accumulates on 
the bottom and, if not removed, becomes conglomerated with 
other impurities, covers the fire sheets, and the result is that 
they are sooner or later badly burned. We would advise all 
steam users to see that this work is not neglected. 
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ASTRONOMICAL NOTES. 

Observatory op Vassar College. 

For the computations (which are approximate only) and 
for the observations collected in the following notes, I am 
indebted to students. M. M. 

Positions of Planets for November, 1873. 
JMercury. 

On the 1st, Mercury rises at 8h. 33m. A. M., and sets at 
5h. 39m. On the 30th it rises at 7h. 2m. A. M., and sets at 
4h. 38m. 

Venus. 

On the 1st Venus rises at 4h. 17m. A. M. , and sets at 3h. 
51m. P. M. On the 30th Venus rises at 5h. 27m. A. M., and 
sets at 3h. 26m. P. M. 

Venus can best be seen at early morning at present, but a 
small telescope will show it in the daytime ; it comes to me- 
ridian or souths a little after 10 A. M. during the first half 
of the month, and before lOh. 30m. all through the month, 
its altitude in this latitude being about 45° on the first of the 
month, and 32° on the last of the month. 
Itlars. 

Mars, which has been so favorably seen through the sum- 
mer months, is at too low an altitude and sets too early in 
November to permit one to make good observations. 

It rises on the 1st at llh. 52m. A. M., and sets at 8h. 41m. 
P. M. On the 30th it rises at 49m. after noon, and sets at 
8h. 39m. 

Jupiter. 

Jupiter is very unfavorably situated for observation at this 
time. 

On the 1st of November it rises at 2h. 44m. in the morn- 
ing, and sets a little after 3 in the afternoon. On the 30th 
it rises at lh. 13m. in the morning, and sets at lh. 24m. P. 
M. Its apparent diameter is increasing, and it reaches a 
greater altitude from day to day, when it comes to meridian. 
It is moving among the stars of Leo ; is east of the star 
ti Leonis on the 1st, and on nearly the same parallel of de- 
clination. On the 30th its diurnal course is very nearly in 
the celestial equator, its declination being only 1° 37' N. 
Saturn. 

Saturn, which during the summer months has been so 
beautiful, is becoming smaller, and is setting earlier. 

It rises on the 1st of November at Oh. 32m. A. M., and 
sets at 9h. 50m. P. M. On the 30th it rises at lOh. 45m. A . 
M., and sets at 8h. 7m. P.M. It should be looked for early 
in the evening, in the southwest, among the stars of Capri- 
cornus. On the 30th it has nearly the same right ascension 
as the double star of Oaprieornus known as « 2 , which can be 
seen with the eye ; and an imaginary line from this star, run- 
ning below it some 9°, will reach Saturn. 
Uranus. 

On the 1st Uranus rises at near 11 P. M., and sets at lh. 
17m. A. M. On the 30th it rises at 9h. 3m. P. M., and sets 
at llh. 23m. A. M. It is among the small stars of Cancer, 
and can be seen with a small telescope. 
Neptune. 

Neptune rises on November 1 at 4h. 25m. P.M., and sets at 
5h. 27m. A. M. On the 30th Neptune rises at 2h. 29m. P.M. 
and sets at 3h. 33m. A. M. It cannot be seen without a 
good glass. 

Spots on tbe Sun, 

The record of sun spots by photography is from the 9th 
to the 13ch inclusive, with the omission of Sunday, the 12th. 
On October 9th, one pair of small spots was near the west- 
ern limb of the sun, another pair of larger, circular spots 
was between the eastern limb and the center, and an elon- 
gated spot was at a short distance from the eastern limb. 
On October 10th, besides a change of position, owing to the 
revolution of the sun on its axis, a fresh spot appeared, ac- 
companying the elongated spot of the previous day. Octo- 
ber 11th showed merely a change of position from the sun's 
revolution. On the 13th, the western pair had disappeared 
in consequence of the daily motion, the larger spot of the 
eastern pair had become circular, and , between it and the 
eastern limb, two small spots had appeared. Photographs 
of the 14th, 15th, 16th, and 17th show only daily change of 
position. On the 16th and 17th, the group nearest the 
western limb was surrounded by conspicuous faculfe. 
Amount of Rain, 

The rains in October have been very heavy. 

The rain which fell between the morning of October 6 and 
the afternoon of October 7 amounted to 2 '3 inches. 

The rain which fell between the evening of October 19 
and the morning of October 21 amounted to 3 inches. 



Death of Donati. 

Professor Donati, the director of the Astronomical Observa- 
tory in Florence, died recently in Vienna, where he had just 
arrived to attend to duties connected with the exhibition. 
His name is connected with a comet discovered by him in 
June, 1868, which, during the following August, passed 
around the sun within the orbit of Venus, exhibiting a nu- 
cleus as bright as Arcturus, and a tail of great brilliancy and 
more than twenty degrees in length. 



The Hayden Exploring Expedition- 
Natural Curiosities. 



-Remarkable 



the grandest portion of the Rocky Mountains, where tho 
highest peaks are found. The area surveyed was about 160 
miles broad, and embraced Middle Park,South Park.and the 
Southern San Luis Park. The number of mountains sur- 
veyed and mapped is astonishing, large numbers of the 
of the peaks measuring from 13,000 to 14,500 feet in hight. 
The triangulation extended over 30,000 square miles. *~~ 

Professor Hayden reports some very interesting particu- 
lars in a letter to the Evening Post. 

The Fexplorers' experience on the Electric Mountains — a 
high and much exposed range separating San Luis Park 
from Wet Mountain valley — was most amusing. They could 
scarcely handle their instruments , sparks being elicited at 
every touch; their rifles, too, snapped under the electric in- 
fluence, and were in continual danger of going off ; while, when 
caught in a thunderstorm, their hair literally stood on end. 
The whole party experienced shocks more or less severe, but 
none were injured. 

NATURAL SODA WATER SPRINGS. 

These are at Colorado Springs, three days from Canon City. 
The wide reputation of these springs is not undeserved, 
and the different ingredients with which the waters are 
charged, considering their close proximity, is quite remarka- 
ble. The waters of the main springs contain respectively 
iron, soda, and sulphur, together with other substances in 
minor quantities. The soda spring is particularly interest- 
ing, being heavily charged with carbonic acid gas, which 
bubbles up in a lively manner. Inverting your glass and 
plunging it quickly into the spring, you obtain a delicious 
draft far superior to any ordinary soda water. The water is 
led into bath houses, and is considered very efficacious in 
the relief of rheumatism. It is certainly most refreshing. 
The hotel accommodations are excellent and their situation 
very beautiful, built as they are in one of the main canons 
leadingup to the Rocky Mountains and entirely shut in by 
the foot hills. Pike's Peak rises grandly above all, forming 
the main feature in the scenery. 

CURIOUS SAND HILLS. 

One of the most wonderful sights of the exploration was 
encountered at the entrance of the pass . The wind sweep- 
ing down the valley is drawn towards the narrow gorge 
which furnishes the passage through the mountains, and has 
piled up a range of sand dunes seven hundred feet above 
the plain. They are several miles in extent, and, upon ap- 
proach, glistening under the southern sun, resemble in their 
brilliancy mountains of pure snow ; and the crossing was ef- 
fected with even more difficulty than, it would have been 
over a snowy range. 

PLACES OP INTEREST. 

The neighboring country contains many places of curious 
interest, such as " Monument Park" and the " Garden of the 
Gods." The former consists of a valley filled with pillars of 
hardened limestone, which have been left standing, the soft- 
er material having been eroded by the action of water and 
the atmosphere. As one looks upon these great monuments 
of Nature, he feels as if they might mark the resting place 
of the dread giants of the story books. The " Garden of the 
Gods" is of similar construction, only the remaining rocks 
are higher and more conical in shape, the material being a 
red sandstone ; the pointed spires, upon approach, resemble 
a gothic cathedral. 

PIKE'S PEAK. 

A favorite expedition is the ascent of Pike's Peak, a feat 
that is now practicable even for ladies. A new trail has been 
constructed to the top, and a halfway house built to accom- 
modate those who siay overnight, thus enabling them to reach 
the summit early in the day, when the atmosphere is clear and 
the view most extended. A signal station haR been estab- 
lished on the summit by the War Department for the benefit 
of " Old Probabilities," forming an object of interest to 
those who reach the top. 

Railway Religion. — During the homeward journey of 
the western delegates to the recent Evangelical Alliance 
gathering in this city, a religious meeting was h eld on board 
of one of the trains, in a Pullman parlor car especially grant- 
ed for the occasion. The returning delegates crowded the 
car, which was provided with an excellent organ, and had a 
splendid time of it ; stringing out their prayers, hymns and 
exhortations for a distance of over sixty miles. Thus it is 
that science lends her aid to assist religionists. But it is ten 
to one that these divines will get up in their pulpits next 
Sunday and denounce scientific men as seivants of the evil 
one, infidels and scoffers, because, having found out that the 
world was not formed in a week, they are bold enough to 

say so. 

«-«*»-* 

There is to be daily steamer service between New York 
and Liverpool, on the Cunard line. The company, we 
understand, are to withdraw their vessels from the West 
India trade and assign them to this duty. Eight new ships 
for this line are now in progress of construction at the yards 
of Messrs. J. & G. Thomson, on the Clyde. 
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The last Congress authorized the geological and topo- 
graphical survey of Colorado Territory, under the direction 
of the Secretary of the Interior, by whom the active work 
was committed to the charge of Professor Hayden. James 
T. Gardner was the geographer of the expedition, and he 
gives a variety of interesting particulars concerning the lo- 
cation of the mountains. The district surveyed comprises 



Inventions Patented In England by Americans, 

[Compiled from the Commissioners of Patents' Journal.] 
From September 30 to October 9. 1873, inclusive. 
Carbureting Air.— F. Cutting, Woburn, Mass. 

Connecting Hose.— N.Thompson (of Brooklyn, N.Y.), London, England. 
Connecting Hose.— N. Thompson (of Brooklyn, N.Y.), London, England. 
Fire Arm.— Providence Tool Company, E. I. 
Gunpowder.— L. DuPont et al., Newcastle, Del. 

Knives and Forks.— H. Bramhall (of New Britain, Conn.), Sheffield, Eng. 
LampBurner.— T. Silver (of New York city), London, England. 
Lamp.— R. Hitchcock et al., Watertown, N. Y. 
Life Preserver Mattress.— H. B. Mountain, New York city. 
Power Press.— N. C. Stiles, Middletown, Conn. 

Pressure Gage.— G. A. Everett (of New York city), London, England. 
Punch.— I. P. Klchards, Whitlnsvllle, Mass. 
Steam Lubricator.— W.Hamilton, Pa. 
Treating Cast Iron; etc.— W. m. Arnold* New York city. 



Improved mode of Connecting Pitmen with Shafts. 

Rudolph Cleaveland, Covington, Pa.— This invention consists in the mode 
of relatively constructing a bar and hand crank shaft, so that power other 
than that of the handmay be employed to operate. To the upper end of a 
vertical churn shaft is detachably attached bevel gearing communicating 
with a horizontal shaft. One end of the shaft projects, Is flattened, and 
has a longitudinal slot formed In It. A crank Is arranged so that the churn 
may be operated Dy hand power when desired, or a bar, in one end of which 
is formed a slot to receive the flattened end of the shaft, when it is se- 
cured in placeby a spring catch pin. The other end of thebarls slotted 
to receive the end of the shaft of the driving power, where It is secured in 
place by a bolt and nut. 

Improved Lamp. 

Louis Berns, Middletown, N. Y.— This invention consists In the combi- 
nation, with a loose drip cup, of the sections of a lamp column connected 
by intermediate rode.wide enough apart to allow the insertion and removal 
of drip cup. 

Improved Harvester Rake. 

James Irvine, Parkersburp', Iowa.— This invention furnishes an Improved 
elevating rake for attachment to res pRrs and mowers to convert them into 
harvesters. As the shaft rotated by the driving wheel revolves, the rake 
will sweep across the lower part of the platform parallel, or nearly so, with 
the cutter bar, so as to collect the cut grain, and gather it into a gavel 
against the side board attached to the inner edge of the said platform. As 
the shaft continues to revolve, the rake slides the gavel back along the 
side board, a spring allowing the rake to accommodate Itself to the size of 
the gavel. Asthegavel approaches the rear inner corner of the platform, 
it is pushed into a trough attached to said corner. As the rake passes the 
end of the trough a guide pin enters a sharp angle in a guide groove, which 
swings the rake around, so that it may move forward along the outerpart 
of the platform Into proper position to collect another gavel. A small 
spring gate placed in the guide groove just in front of the sharp angle in 
said groove, which spring is pushed back by a pin and 3erves the double 
purpose of guiding said pin fully into the said sharp angle, and preventing 
it from leaving said angle by the route by which It entered it. The gavels 
are removed from the trough by binders standing upon the platform, and 
are laid to be bound upon the tables at the front and rear ends of the said 
platform. 

Apparatus for Arranging Type for Type Setting Machine. 

D. Brainerd Ray, New York city.— This invention consists of a new and 
lmpro ved apparatus for arranging type in rows for a type setting machine, 
and is designed to facilitate type setting by machinery. The construction 
and operation are as follows: Aserles of hoppers or troughs is arranged, 
one for each letter and character used in printing, upon a frame, at a con- 
venient angle. Into these hoppers the type are distributed by hand, just 
as they are now, into the boxes of a type case. The type slide down to the 
channels or tubes, some having their notches turned one way, and some the 
opposite way; but the bottom and sides of saldhoppersare so shaped that 
the type are all turned up edgewise as they enter the channels, and these 
are shaped so that they must pass through them on the edge or narrow 
side. 

Improved Pruning Hook. 

A. P. Bettersworth, Carllnvllle, 111.— This invention relates to the class of 
pruning hooks In which a hook and sliding knife are so arranged that their 
cutting edges are made to approach each other by means of toggle or 
jointed levers, said effect being produced by a direct pulling or tractive 
force applied to the handle of the Implement. The Inventfon consists in the 
arrangement of double levers and a spiral spring it connection with a cut- 
ting hook and chisel adapted to slide on each other, said levers serving, by 
their extension, to operate the cutting devices, and the spring to retract 
and hold the same close together for renewing the operation. 
Improved Steam Engine Governor. 

Stephen P. Ruggles, Boston, Mass.— This invention consists of a pair of 
rotating registering disks side by side In the steam pipe, one of which is 
turned by clock work, or any power independent of the engine to be regu- 
lated, and the other is turned by the engine. The two are so connected 
that neither can advance orretrograde relatively to the other more than 
sufficient to close or open the register. The one turned by the clock 
geared to run as fast as the other should be driven bv the engine, and they 
are so set relatively to each other that if an additional labor is imposed on 
the engine the retrograde motion of its disk will open the register and ad- 
mit steam ; or, if tne labor is lessened the advance of the disk will close 
theregister and shut off steam, and thus maintain the required uniform 
peed. 

Improved Car Coupling, 

Peter Kendrick, Trenton, N. J.— The object of thlslnvention is Improve- 
ment on the car coupling of Depeu and Hall, patented July 2, 1867, and 
Smith and Utton, patented September 12, 1871; and the Invention consists 
In employing a headed bolt slldiDg in opposite slots of the drawhead and 
a link with a cross stud for strengthening it. 

Improved Rice Cleaner. 

David L. Geer, Lake City, Fla.— This invention consists, first, in the rota 
ting shaft of the machine, with blades so arranged spirally, and turned in 
opposite directions, as to throw the grain upward and backward and for 
ward; and, secondly, in providing the cylinder Into which the grain Is 
delivered with a bulge, which form a cavity wherein the grain is forced by 
the splralblades, thereby effecting the hulling. 

Improved Traveling Thrashing Power. 

Richard W. Farls, Murfreesborough, Tenn.— This invention is Intended to 
furnish an Improved power for driving a thrasher, so that each shock of 
wheat or; other grain may be thrashed while passing to the nsxt shock 
thus saving much of the labor required In harvesting grain. The Invention 
consists In the combination of the gear wheels connecting with the rear 
wheels of the wagon and communicating with a transverse shaft. TJpoa 
the shaft Is placed a gear wheel about eighteen Inches in diameter, and 
which Is provided with a clutch upon each side, so that the shaft maybe 
kept In motion when the wagon is turning, or even when one wheel is 
standing still. The upper part of the wheel projects through an opening 
In the bottom of the wagon box, and connects by a gear wheel to a short 
shaft which Is attached to a band wheel, about twelve inches In diameter, 
and which is connected with the pulley of the thrasher engine. By this 
arrangement the thrasher cylinder will make about seventy-two revolu- 
tions to each revolution of the wheels. A still greater speed may be ob- 
tained by varying the size of the wheels, or by employing more wheels. 

Improved Coffee Pot. 

Margaret J. Stubbings, Youngstown, Ohio.— This Invention consists in a 
cylindrical steam cover, connected, by pipes, with a perforated drum, and 
a muslin bag attached to it. The steam generated In the bottom part of the 
pot forces the boiling water continually over the coffee in the bag till the 
full strength of the same Is extracted. 

Improved Oil Can. 

Orris H. Warren, Baldwinsvllle, N. Y.— This Invention consists mainly o 
a tubular rod, of suitable length, in which is an oil receiving chamber, and 
towhlchls secured a hollow handle, in which the air chamber Is arranged. 
From the oil and air chambers the oil is forced out through the discharge 
pipe at the end of the rod by means of a pump arrangement operated by the 
thumb. Projectinglugs or ears, at the end of the discharge pipe, raise the 
covers of boxes or cups over bearings. 

Improvement in Indexing Books. 

John S. Hicks, Roslyn, N. Y.— This Invention relates to the indexing of 
books, and consists 6 f a volume provided with Index tags bound into ihe 
back with its leaves, and projecting beyond the side edges thereof. 
Improved Springs for Vehicles. 

George W.Lewis, Portsmouth, Pa., assignor to himself and C. W. Walker 
of same place.— This invention consists in two lever springs, the long sec- 
tions of the upper division being held by the backwardly curved ends of 
sections of the lower portion. The two divisions are separated by a con- 
siderable space by the metal or wood block confined between them in a 
yoke, which also tends to utilize the power of the springs. The ribs are 
raised in the upper surf ace of each leaf, at the center, by Indenting the 
undersurf ace, which ribs are nested with the Indentations. 
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Improved Atomizer or Vaporizer. 

JohnN. Gerard, New York city. —A hollow collapsible bulb is made in 
cylindrical form, and attached to the top of a hollow bottle stopper by 
stretching the mouth of the bulb over the top into a gioove. Apipe,ris- 
ing up from near the bottom of the bottle through the bottom of the stop- 
per, extends by a bend through the side of the stopper, and terminates in a 
small nozzle. The nozzle for the air projects from the side of the stopper, 
surrounds the small nozzle, and terminates slightly beyond the latter, with 
a contraction arranged to cause the air jet to converge upon the liquldjet 
at a point a little in advance of the two nozzles, so as to vaporize the li- 
quid in the most effectual manner. There is passage from the hollow stop- 
per into the bottle below, to admit the air for forcing out the liquid. 

Improved Binder Attachment for Harvester. 

"Washington L. Sanford, Ashton, 111.— A hollow cylinder is made long 
enough to receive the longest grain, and large enough for receiving suffi- 
cient loose grain for a gavel in one part, and having another part in which 
to compress It. It is attached by a suitable supporting frame to the side of 
a reaper in such manner that the endless elevator thereof will deliver the 
grain into the opening near the top, where there is a shaft provided with 
curved teeth, to adapt it to clear the grain from the elevator, and press it 
downwardand compress it in the receiver. At the bottom of the cylinder 
a shaft with teeth retains the falling grain in the side where it falls until a 
quantity sufficient for a gavel is obtained. There are also fingers to guide 
the grain as it falls from the elevator to the side where it accumulates. 
Guard wheels working in the grooved ends guide the grain into a space un- 
der the curves of theie arms, for compressing it to be bound. "While the 
gavel is accumulating, movable compressing arms are holding the one be- 
ing bound, and after releasing it they are swung upward to the left, over 
to the right, downward on to the grain, and then up again to the left until 
arrested by the pressure of the grain brought up by them under the sta- 
tionary arm. The extent of the compression of the gavel is regulated by 
springs and auxiliary compressing arms. Other arms cast the bound gavel 
down and out of the cylinder speedily, in order that the rake may the 
sooner revolve and save time for the binding. When the bundle is thus 
compressed the band is put round it and fastened by the attendant who 
stands on the platform. Suitable mechanism then throws the bundle clear 
of the machine. 

Improved Ironing Table. 

"Walter B. Grosh and Simon H. Foreman, Reading, Pa.— The object oi this 
invention is to furnish a table for ironing shirts, skirts, and other articles, 
and it consists in a folding table so constructed that the ironing board or 
leaf may be raised for putting on or taking off a shirt or skirt or other simi- 
lar article, and the whole be made to fold together, so as to occupy hut 
little space when not in use. 

Fictile Compound for Sanitary and Decorative Articles. 

Jesse Rust, Bond street, Vauxhall, England.— This invention relates to 
the compositions for sanitary, pictorial, decorative, and building purposes. 
Glass of any kind is ground topo wder andmixed with the same weight of 
sand or ground flints. This mixture is then placed In a suitable furnace 
and fused. When cold the same is reduced to powder, is afterward pressed 
into molds in a dry orin a dampened state by adding water or any glutinous 
liquid. Another compound usedls of equal parts of fused and of powdered 
glass and sand, mixed with two or more parts of clay or sand, cohered with 
liquid, molded, and baked. The blocks or molded pieces, small or large, 
are placed in a potter's or such like kiln, and baked in the same way as pot- 
tery ware. "When cold they are fit to use, and form a material which may 
be polished, painted, glazed, or decorated like other fictile ware. 

Improvement in the Preservation of Pulp Pigments, etc. 

P. C. Tiemann, New "Sork city.— This improvement relates to what are 
known in the trade as pulp, or slip, or paste colors or pigments, including 
whites, or that class of paint or coloring materials that is prepared for use 
by precipitation in water, or by fine grinding in water. The improvement 
in the preservation of the said pigments consists in treating the wooden 
vessel, in which the pigments are to be stored, with a material or filling 
that shall so close the pores of the vessel as to prevent any oozing away of 
the contents or loss of consistency in the pigments. This is accomplished 
byliningor covering the exterior of the vessel with a suitable insoluble 
paint or varnish, such as paraffin, shellac, wax, or ordinary oil paint or oth- 
er insoluble material. 

Improved Tool for Making Button Molds. 

John T. Hawkins, Salisbury, Vt.— This invention consists of a chuck, 
with a conical cavity in the end, terminating in a cylindrical socket. There 
is a roughing tool in the conical cavity, and a finish.ing.tool in the cylindri- 
cal socket, and also a center bit. All are so arranged that a square stick, 
being presented to the conical cavity and the rDUghing knife, will be turned 
down smooth and to the size of the required button mold, and then turned 
off upon the end by the finishing cutter to the required oval form for the 
top of the button mold. The stick, lastly, is presented to a saw and the 
mold cut off. 

Improved Adjustable Tongue for Organ Reeds. 

Maria Procope\ Stockholm, Sweden. —This invention consists in an im- 
provement in tuning wind reed instruments. A finger-shaped support is 
applied against theunder side of the tongue tosupportthe same near its 
root, and is attached to a slide which is held between guides that are fast- 
ened to under side of the board to which such tongue is secured. The 
lides are made with teeth at their sides, and a tuning key, having a pinion 
fastened to its lower end, is used for their adjustment. Wheneveritis de- 
sired to tune the organ, it is only necessary to introduce the tuning key in 
one of as many openings as there are tongues in the board, and thereby to 
bring its pinion in gear with the plate to be moved, or with several plates 
successively. In this manner, therefore, the vibrations can be regulated by 
shifting the support and reducing or increasing the vibrating lengths of the 
several tongues. Instead of using an adjustable finger above or below the 
tongUe to be tuned, the tongue itself may be made movable, and the length 
of its vibrating portion thereby increased or reduced. 

Improved Fire Escape. 

Peter W.Barnes, Albany, N. T.— There Is a box, one part of the top of 
which is stationary. To this is hinged a movable part, to the outer edge of 
which is hinged a plate which can be turned out of the window to rest up- 
on the window sill. Another plate may be turned out to extend along the 
wall of building upon the outer side of the window blind. In the outer part 
of the latter plate is formed a hole where the ladder is dropped. This laddjer 
is made of wire rope, and, when not in use, is kept in the box. Railings are 
hinged to the plates so that they may be turned up into a vertical position 
as a guard to those using the escape, and turned down into a horizontal po- 
sition when said plates are to be folded together. Arms provided with 
springs are arranged to rest against the inner side of the window casing to 
hold the device steady and prevent it from being drawn out of the window. 
These are locked, when extended, by stops, and, when closed, are held in 
position by catclies, so that they may be released by opening the device. 

Improved Machine lor Driving Brush Handles. 

John Ames, Jr.,Lansingburgh, N. Y.— To the table is attached a frametn 
which a plateslides up and down In grooves. To the rear side of theplate 
is attached a rack which connects with a pinion on a shaft by which said 
platelsraised or lowered. A handscrew limits the downward movement 
of the plate and insures that the handles of the brushes are driven to exact- 
y the same point. To the forward side of the plate is secured the follower, 
by which the handle Is forced into the brush. Two blocks have half round 
notches to receive and hold the handle while being driven, and are so ar- 
ranged in connection with arms as to be kept horizontal while moving to- 
ward and from eachot her. Said blocks, by suitable means, are kept exactly 
in line with each other as they move out and in, and may be moved back out 
the way to enable the brush to be conveniently removed from the machine} 
In bperat lon.the point of the brush handle is passed down through the hole 
between the blocks, and is Inserted in the center of the brush head, the 
lower end of the driver resting upon the upper end of the brush handle. A 
lever is then operated, forcing the brush handle down through the brush 
head until the forward end of a set screw strikes the lop board of the 
frame. As the forward end of the brush handle passes down through the 
brash head, its point or forward end enters a socket in a guide which keepB 



it centered. The brush handle is thus always supported at two points, and 
kept accurately centered. When the brushhandle has been fully driven.the 
driver Is raised from between the blocks, the blocks and arms are pushed 
back out of the way, and the brush is removed. 

Improved Bee Hive. 

Charles J. Sperry and Lyman Chandler, New London, Minn.— This is a 
double bee hive with two sets of honey frames. The roof is made in two 
parts hinged together at the center, and fits over the hive. The honey 
frames are suspended from cleats by means of projecting top pieces. The 
bottom of the hive consists of two inclines corresponding in form with 
the roof, the edges of which form the bee lighting boards. A slat parti- 
tion extends from a cross piece to the center ridge of the floor, and a shut- 
ter closes the communication between the two parts of the hive. "When 
the shutter is reversed, the bees can pass freely from one part to another. 
This is a great convenience in dividing swarms. Outside of honey frame 
of each part of the hive there is a compartment closed by means of the 
movable partition and a top slat. The partition is hinged so that, when 
the loose slat is removed, the top of the partition will drop over against 
the side, which allows the honey frames to be removed without difficnlty. 
The bee entrances through the top bars of the honey frames are of peculi- 
arconstmction, and are formed by cutting out the top part and inclined 
under sides of the bar, leaving the bottom part entire, the object being to 
avoid weakening the bar and to form passages for the bees, through which 
they may pass up or down on either side of the comb or comb frame. 

Improved Combined Shutter Worker and Blind Operator. 

Daniel M. Leonard, La Crosse, Wis.— The object of this invention is to 
provide mechanism for operating, adjusting, and locking the window shut- 
ters and blind slats from the inside of the window. A cog wheel is keyed 
on a sliding shaft to be brought into engagement, alternately, with a 
toothed disk attached to the shutter, and toothed segmentallever connect- 
ed with the blind slats, whereby both the shutter and slats may be adjust- 
ed as desired. 

Improved Potato Cutter and Planter. 

Lemuel G. Mewborn, Kinston, N. C— This invention relates to a potato 
cutterand dropper on wheels, and consists in combining mechanical in 
strumentalities so that whole potatoes are fed to a hopper, cut up Into an 
average size, and dropped at regular intervals in the drill or In hills. It 
seems to meet a want long experienced by farmers, who find hand-cutting 
and hand-cropping of potatoes a very tedious, a very laborious, and a very 
expensive undertaking. 

Improved Locomotive Smoke Stack. 

James Hughes, Scranton, Pa.— The object of this invention is to provide 
the smoke stack of locomotives with an improved cone by which the draft 
Is increased and the rapid wearing out of parts of the stack by the exhaust 
steam prevented. This invention consists of flat plates and rings of vary 
ing sizes, which are placed above each other In such a manner that the 
steam cannot pass through without striking the plates and rings, varying 
thereby the direction of the steam and distributing it equally so that it 
will pass out from the stack without impinging on the sides of the same 
and bringing the bonnet into use over its whole surface. The draft is regu 
lated by making the top plate and ring adjustable on the central standard. 

Improved Trotting Gear. 

Henry Schmalhausen, Bridgeport, 111.— The object of this invention Is to 
provide an elastic gear for horses, by which they can trot faster, raise their 
feet higher, and step higher, preventing them also from balking, kicking, 
backing, or rearing. It consists of an elastic strap, which plays easily 
through the hame ring, either end being fastened to a hind and fore foot. 
Improved Ore Washer. 

Ira T. Halstead, Fredonia, N. T.— This invention furnishes a simple appa 
ratus for collecting sulphurets, gold, sliver, etc., from ores. The invention 
consists in the employment of one or more sieves, in connection with one 
or more sluices and pivoted boards, for separating the sulphurets and heav- 
ier particles of ore from the stream of water and pulverized ore passing 
through the apparatus. 

Improved Neck Yoke Holder. 

George R. Huntley, Hubbardston, Mich., assignor to himself and Carlos 
E. Halt, of same place.— This Invention consists in constructing the holder 
of a flexible sheet metal plate, which laps around the yoke and Is secured 
to the perforated leather plate by .rivets. Thus the plates lap around the 
yoke, and, being flexible and formed in one piece, they form a strong 
device for the purpose. 

Improved Lubricator. 

"William A. Pratt, Baltimore, Md.— This invention consists in using on the 
inside of a reservoir a slide sleeve, to adjust the upper of the two valves of 
a locomotive lubricator toward or from its seat, to regulate the flow of oil 

nto the feeding channel that leads to the parts to be lubricated. 
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Value of Patents 

AND HOW TO OBTAIN THEM. 

Practical Hinislo Inventors. 

ROBABLV noinvestment of a small sum of money brings a 
greater return than the expense Incurred in obtaining a patent 
even when the invention Is but a small one. Larger Inventions 
are found to pay correspondingly well. The names of Blanchard 
Morse, Bigelow, Colt, Ericsson, Howe, McCormick, Hoe, and 
others, who have amassed immense fortunes from their inven- 
tions, are well known. And there are thousands of others who 
have realized large sums from their patents. 

More thanFiFTY Thousand inventorshave availed themselves 
of the services of Muxn& Co. during the TWENTY-SIX years 
they have acted as solicitors and Publishers of the Scientific American 
They stand at the head in this class of business; and their large corps 
of assistants, mostly selected from the ranks of the Patent Office : men ca. 
pable of rendering the best service to the inventor, from the experience 
practically obtained while examiners in the Patent Office : enables Munn & 
Co. to do everything appertaining to patents bettee and cheaper than 
any other reliable agency. 

"HOW TO %&% * ThiS fe the cl08ln S ^quiry in 

LX\J VV s^mf y—~ £~~ nearly every letter,dc scribing 

0BTAIN(S^^K^K^ some invention which comes 
^^ v^.v*^^^ to thJg Qffice _ ^positive an- 
swer can only bs had by presenting a complete application for a patent to 
the Commissioner of Patents. An application consists of a Model, Draw- 
ing. Petition, Oath, and full Specification. Various official rules and for- 
malities must also be observed. The efforts of the Inventor to do all this 
business himself are generally without success. After great perplexity and 
delay, he Is usually glad to seek the aid of persons experienced in patent 
business, andhave all the work done over again. The best plan Is to solicit 
proper advice at the beginning. If the parties consulted are honorable men 
the inventor may safely conflde his ideas to them, they will advise whether 
the improvement Is probably patentable, and will give him all the directions 
needful to protect his rights. 

How Can I Best Secure my Invention ? 

This Is an inquiry which one inventornaturally asks another, who has had 
some experience in obtaining patents. His answer generally is as follows, 
and correct : 

Construct a neat model, not over a foot In any dimension— smallerif pos- 
sible—and send by express, prepaid, addressed to Munn & Co. ,37 Park Row 
New York, together with a description of its operation and merits. Onre- 
ceipt thereof, they will examine the invention carefully, and advise you as 
to its patentability, free of charge. Or,if you have not time, or the means 



at hand, to construct a model, make as good a pen and ink sketch of the 
improvement as possible and send by mail. An answer as to the prospect 
of a patent will be received, usually, by return of mail. It is sometimes 
best to have a search made at the Patent Office. Such a measure often saves 
the cost of an application for a patent. 

Preliminary Examination. 

In order to have such search, make ouc a written description of the inven ■ 
tion, in your own words, and a pencil, or pen and ink, sket-ch. Send these - 
with the fee of $5, by mail, addreecad to Munn & Co., 37 Park Row, and in 
due time you will receive an acknowledgment thereof, followed by a writ 
ten report In regard to the patentability of your improvement. This special 
search is made with great care, among the models and patents at "Washing- 
ton, to ascertain whether the improvement presented is patentable. 
Rejected Cases. 

Rejected cases, or defective papers, remodeled for parties who have made 
applications for themselves, or through other agents. Terms moderate 
Address Munn & Co., stating particulars. 

To Make an Application for a Patent. 

The applicant for a patent should furnish a model of his invention if sus- 
ceptibleof one, although sometimes it may be dispensed with ; or Li the in- 
vention be a chemical production, he must furnish samples of the ingredi- 
ents of which his composition consists. These should be securely packed 
the inventor's name marked on them, and sent by express, prepaid. Smal 
models, from a distance, can often be sent cheaper by mail. The safest 
way to remit money is by a draft, or postal order, on New York, payable to 
the order of Munn & Co. Persons who live in remote parts of the country 
can usually purchase drafts from their merchants on their New York cor- 
respondents. 

Caveats. 

Persons desiring to file a caveat can have the papers prepared in the short 
est time, by sending a sketch and description of the invention. The Govern - 
ment fee for a caveat is $10. A pamphlet of advice regarding applications 
for patents and caveats isfurnishedgratis, on application by mail. Address 
Munn & Co., 37 Park Row, New York. 

Reissues. 

A reissue Is granted to the original patentee, his heirs, or the assignees of 
the entire interest, when, by reason of an insufficient or defective speciflca 
tion, the original patent is Invalid, provided the error has arisen from inad 
vertence, accident, or mistake, without any fraudulent or deceptive inten 
tion. 

A patentee may, at his option, have in his reissue a separate patent for 
each distinct part of the invention comprehended in his original application 
by paying the required fee In each case, and complying with the other re- 
quirements of the law, as In original applications. Address Munn & Co. 
37 Park Row, for full particulars. 

Design Patents. 

Foreign designers and manufacturers, who send goods to this country 
may secure patents here upon their new patterns, and thus prevent others 
from fabricating or selling the same goods in this market. 

A patent for a design may be granted to any person, whether citizen nr 
alien, for any new and original design for a manufacture, bust, statue, alto 
relievo, or bas relief ; anynew and original design for the printing of wool- 
en, silk, cotton, or other fabrics; any new and original Impression, orna- 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise 
placed on or worked into any article of manufacture. 

Design patents are equally as important to citizens as to foreigners. For 
full particulars send for pamphlet to Munn & Co., 37 Park Row, New York 
Foreign Patents. 
The population of Great Britain is 31,000,000; of France, 37,000,000: Bel- 
gium, 5,000,000 ; Austria, 36,000,000 : Prussia, 40,000,000 ; and Russia, 70,000,000. 
Patents may be secured by American citizens in all of these countries. 
Now is the time, while business is dull at home, to take advantage of these 
immense foreign fields. Mechanical Improvements of all kinds are always 
in demand in Europe. There will never be a betloi time than the present 
to take patents abroad. We have reliable business cennections with the 
principal capitals of Europe. A large share of all the patents secured Id 
foreign countries by Americans are obtained through our Agency. Address 
Munn & Co., 37 Park Row, New York. Circulars witJ" ' 11 information on 
foreign patents, furnished free. 

Value of Extended Patents. 
Did patentees realize the fact that their Inventions are likely to oe moi\ 
productive of profit during the seven years of extension than the first full 
term for which their patents were granted, we think more would avail them' 
selves of the extension privilege. Patenta granted prior to 1861 may be ex- 
tended for seven years, for the benefit of the inventor, or of his heirs in case 
of the decease of the former, by due application to the Patent Office, ninety 
days before the termination of the patent. The extended time inures to 
the benefit of the inventor, the assignees under the first term having no 
rights under the extension, except by special agreement. The Government 
fee for an extension is $100, and It is necessary that good professional service 
be obtained to conduct the business before the Patent Office. Full informa- 
tion as to extensions may be had by addressing Munn & Co., 37 Park Row. 
Trademarks. 
Any person or firm domiciled in the United States, or any firm or corpora- 
tion residing in any foreign country where similar privileges are extended 
to citizens of the United States, may register their designs and obtain pro- 
tection. This Is very important to manufacturers In this country, and equal- 
ly so to foreigners. For full particulars address Munn & Co., 37 Park Row 
New York. 

Canadian Patents. 
On the first of September, 1872, the new patent law of Canada went into 
force, and patents are now granted to citizens of theUnited States on the 
same favorable terms as to citizens of the Dominion. 

In order to apply for a patent in Canada, the applicant must furnish a 
model, specification and duplicate drawings, substantially the same as in 
applying for an American patent. 

The patent may be taken out either for five years (government fee $20) or 
for ten years (government fee $40) or for fifteen years (government fee $60) . 
The five and ten year patents maybe extended to the term of fifteen years. 
The formalities for extension are simple and not expensive. 

American inventions, even li already patented In this country, can be 
patented in Canada provided the American patent is not more than one year 
old. 

All persons who desire to take out patents in Canada are requested to 
communicate with Munn& Co., 37 Park Row, N. Y., who will give prompt 
attention to the business and furnish full instruction. 
Copies of Patents. 
Persons desiring any patent issued from 1636 to November 26, 1867, can be 
supplied with official copies at a reasonable cost, the price depending upon 
the extent of drawings and length oi specification. 

Anypatentissued since November 27, lS6r, at which time the Patent Office 
commenced printing the drawings and speMiicattons, may be bad by remit- 
ting to this office $1. 

A copy of the claims of any patent issued since 1836 will be furnished 
for $1. 

"When ordering copies, please to remit lor the same as above, and state 
name of patentee, title of Invention, and date of patent. Address Munn 
& Co., Patent Solicitors, 37 Park Row, New York city. 

Munn & Co. will be happy to see Inventors in person, at their office, or to 
advise them by letter. In all cases, they may expect an honest- opinion. For 
such consultations, opinions and advice, no charge is made. "Write plainly 
do not use pencil, nor pale Ink; be briei. 

All business committed to our care, and all consultations, are kept secret 
and strictly confidential. 

In all matters pertaining to patents, such as conducting interferences 
procuring extensions, drawing assignments, examinations Into the validity 
of patents, etc., special care and attention is given. For information, and 
for pamphlets of instruction and advice 
Address 

MirFTN & CO., 
PUBLISHERS SCIENTIFIC AMERICAN, 

37 Park Row, New York. 
OFFICE IN WASHINGTON -Corner P and 7th streets, opposite 
Patent Offlea. 
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Protect your Buildings with Patent Liquid 
Slate Roof Paint. Fire Proof and Elastic and very Cheap. 
Send for Circular of Prices and Certificates. New York 
City Oil Co., 116 Maiden Lane, New York, Sole Agents. 

"On Trial" at "Half Price."— Only 25 cts. 
The " Science of Health" is offered to new subscribers 
" On Trial" tor three months for 25 cents. Now is the 
time to try it ; or, three months free to new subscribers 
who send at once for 1874.— $2.00 a year ; 20 cents a num- 
ber. Agents wanted. AddreBS S. R. "Wells, Publisher, 
389 Broadway, New Tort. 

Notice of Removal — The American Photo 
Relief Printing Co. ("Woodbury Process) have removed 
to No. 624 North 24th Street, Philadelphia, to which No. 
please address all orders, &c. I. Carbutt, Manager. 

For Sale — Second hand Planer, nearly new. 
Planes 4 ft.x2ft.xl9 inches. Enquire at D.Frisble & Co., 
New Haven, Conn. 

Telegraph & Electrical Inst's — Cheap inst's 
for learners— Models and light Mach'y. G. W. Stockly, 
Sec, Cleveland, Ohio.^ 

Something for Inventors. See Ad. page 301. 

Just Published — " Workshop Receipts" for 
Manufacturers, Mechanics, and Scientific Amatetirs. 
$2, mail free. E. & F. N. Spon, 446Broome Street, N. T. 

Expert Testimony — Particular attention paid 
to Chemical Patents. S. P. Sharpies, Analytical and Con- 
sulting Chemist, 114 State St., Boston, Mass. 

Valuable Patent for Sale — " The Automatic 
Measuring Faucet ' measures all kinds of liquids with 
perfect accuracy. For particulars, address L. B. Bab- 
cock, Ithaca, N. Y. 

Incrustation in Steam Boilers — Its Preven- 
tion and Removal, without injury to the iron. For ln- 
formation.address CM .Sears & Co., 430 "Walnut St.,Phila. 

Wanted — A small useful article that I can 
travel by rail & ssll . Address J.C.Miller, Flackville.N. Y. 

Makers of Johnson's Carpet Stretcher and 
Tack Driver will please send their address to H. J. 
Reynolds, Syracuse, N.T. 

Steam BoilerandPipe Covering — Economy, 
Safety, and Durability. Saves from ten to twenty per 
eent. Chalmers Spence Company, foot East 9th St., N. Y. 

Lane's Monitor Turbine Water Wheel at 
the Fair of the American Institute. See advert's, p. 284, 

See the Barnes Foot and Steam Power Scroll 
Saw, at Fairs American Institute, New York, and Chi- 
cago Industrial Exposition. 

For Sale, cheap — A vertical resawing ma- 
chine, in good order, Rofl" and Huntington's make, price 
$300. Enquire at 18 Cortland St., in trunk store, N.T, 

Woodburytype — or Photographs -in perma- 
nent ink, on paper and glass. Specimens on exhibition 
at the Fair of the American Institute. Used largely by 
Machinists and Manufacturers. Send for Price list to 
Am. Photo-Relief P'tg Co., 624 North 24th Street, Phil- 
adelphia, Pa. J. Carbutt, Manager. 

One of Root's No. 4 Rotary Blowers for Sale. 
Used two years. J. H. Stern bergh, Reading, Pa. 

Engines, Boilers, &c, bought, sold and ex- 
changed. All kinds constantly on hand. Send for cir- 
cular. E. E. Roberts 52 Broadway, New York. 

Brown's Coalyard Quarry & Contractors' Ap- 
paratus for hoisting and conveying material by iron cable 
W.D.Andrews & Bro. 414 Water st.N.T. 

The New Remedy retains the Rupture in ease 
and comfort.night and day,tiil cured. Sold cheap. Fitted 
without charge, by the Elastic Truss Co., 683 Broadway. 

Sewing Machine Needle Machinery — Groov- 
ers, Reducers, Wire Cutters, Eye Punches, &c. Hendey 
Brothers, Wolcottvllle, Conn. 

English Roof Paint, all mixed in oil ready 
for use, 50c. a gallon, 116 Maiden Lane , N ew York. 

Patent Petroleum Linseed Oil works in all 
painls as Boiled Linseed Oil. Price only 50cts. a gallon, 
116 Maiden Lane, New York. 

Patent Chemical Metallic Paint — All shades 
ground in oil, and all mixed ready for use. Put up in 
cans, barrels, and half barrels. Price, 50c, $1, and $1.50 
per gal. Send for card of colors. New York City Oil 
Company, Sole Agents, 116 Maiden Lane, New York. 

Belting — Best Philadelphia Oak Tanned. 

C. W. Amy, 301 and 303 Cherry Street, Philadelphia, Pa. 

Mercurial Steam Blast & Hydraulic Gauges 
of all pressures, very accurate. T.Shaw,913 Ridge av.,Phil. 

For patent Electric Watch-clocks, address 
Jerome Redding & Co. 30 Hanover Street, Boston, Mass. 

Mining, Wrecking, Pumping, Drainage, or 

Irrigating Machinery* ' or sale or rent. See advertisement, 
Andrew's Patent, inside page. 

Buy Belting and Mechanical Supplies of 
Gear, Boston, Mass. 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo. S. Lincoln & Co., Hartford, Conn. 

For Solid Emery Wheels and Machinery, 
send to the Union Stone Co., Boston, Mass ..for circular. 

All Fruit-can Tools,Ferracute,Bridgeton,N,J. 

For best Presses, Dies and Fruit Can Tools 

Bliss & Williams, cor. of Plymouth & Jay,Brooklyn,N.Y. 

Five different sizes of Gatling Guns are now 
manufactured at Colt's Armory, Hartford, Conn. The 
arger sizes have a range of over two miles. These arms 
are indispensable in modern warfare. 

Machinists — Price List of small Tools free ; 
Gear Wheels for Models, Price List free; Chucks and 
Drills, Price List free. Goodnow & Wlghtman,23 Corn- 
Uill, Boston, Mass. 

For Solid Wrought-iron Beams, etc., see ad- 
vertisement. Address Union Iron Mills, Pittsburgh.Pa., 
for lithograph, etc. 

Hydraulic Presses and Jacks, new and sec- 
ond hand. E. Lyon, 470 Grand Street* New York. 

Damper Regulators and Gage Cocks — For 
the best, address Murrill & Keizer, Baltimore, Md. 
SteamFireEng"ines,R.J.Gould,Newark,N.J. 

Buy Gear's Improved Variety Moulding Ma- 
chine, Boston, Mass. 

Peck's Patent Drop Press. For circulars, 

address Milo, Peck & Co .. New Haven. Cons. 

At American Institute and Chicago Exposi- 
tion— Boult's Unrivaled Paneling, Variety Molding and 
Dovetailing Machine. Manufactured by Battle Creek 
Machinery Company, Battle Creek, Mich. 

Sure cure for Slipping Belts — Sutton's pat- 
ent Pulley Cover is warranted to do double the work 
before the belt will slip. See Sci. Am. June 21st, 1873, 
Page 389. Circulars free. J. W.Sutton,95 Liberty St.,N.Y. 

We sell all Chemicals, Metallic, Oxides, and 
Imported Drugs; also, " Nickel Salts" and Anodes for 
Plating, withfull printed directions on Nickel, in pam- 
phlet form, which we mail, on receipt of fiftycents, free. 
A Treatise on " Soluble Glass " we mail for $1 also. Or- 
ders will receive prompt attention by addressing L.& J. 
W. Feuchtwanger, 55 Cedar Street, New York. 




W. E. says : I have a painting on the back 
of glass. It must be fifty years old, and the colors are 
getting loosefrom the glass. How can I fasten them t 
the glass again? 

J, A. asks : How can I make artificial meer- 
schaum, ivory, buckhorn, and coral? 

W. B. C. asks: What is the best method of 
hardening soft soap, and molding it into cakes ? 

J. N. C. asks : Is it practicable to have a 
kind of a fender attached above the cowcatcher of a lo- 
comotive to prevent injuring cattle thrown off the 
track ? 

J. N. Q. says : Not long since I saw in a 
scientific paper the following process for taking leaf 
photographs: "Put ten cents worth of the bichromate 
of potash in a two ounce vial of sort water. After as 
much of this substance as possible has dissolved, pour 
some of the solution into a shallow dish and place in it 
a piece of white letter paper. When thoroughly satu- 
rated, take it out and carry it into a dark room, and fan 
it about until nearly dry, when it will be of a bright yel- 
low color. Next, place upon it the leaf to be photo- 
graphed, and under it put a piece of black cloth, and 
below this several pieces of newspaper. Place all these 
between two pieces of window glass of equal size, aiid 
fasten together with spring clothes pins. Exoose this 
now to the sun.so that the rays will fall perpendicularly 
upon the leaf. The paper will soon turn brown ; and, in 
from half an hour to several hours, there will be a per- 
fect print. Next, wash the paper In clear water, which 
renew every few moments until the paper is nearly or 
perfectly white." This photograph will resemble a dead 
leaf. I want to get a picture that is green. Is there any 
solution, as cheapand simple as the above, by which a 
green picture can be obtained ? Or is there any way of 
converting the picture obtained as above into a green 
color by pouring some solution over it, or otherwise 9 
Can we obtain, similarly, a red leaf? 




H. B. C. will find the process of nickel plat- 
ing described on p. 266, vol. 29.— J. S. will find a recipe 
for lemon sirup on p. 266, vol 29. You can make copying 
ink by dissolving sugar in common ink.— J. C. N. will 
find rules for calculating the dimensions of fly wheels 
on p. 288. vol. 28.— J. B. W. can waterproof canvas by 
the process described on p. 122, vol. 27.— J. can temper 
gun and other springs by following the directions on p. 
314, vol. 28.— C. E. C. will find directions for French pol- 
ishing on p. 266, vol. 29.— C. F. P. will find a recipe for a 
blackboard composition on p. 299, vol. 28. 

S. says : It is asserted and believed by many 
people that, if a man be stretched at full length, say 
upon stools, and six persons gather about him (op- 
posite, two and two) and place the forefinger of each 
hand under him, he can be raised with ease into the 
air by the joint strength of the six, exerted in this man- 
ner, provided that all seven of them inhale and retain 
air to the full capacity of their lungs. All stress islaid 
upon the inhalation. Is there any virtue in this? For a 
body to take in any amount of the fluid in which it is 
bathed does not increase its buoyancy ; nor does a full 
and retained breath assist vital power so well as sus- 
tained and regular breathing. The only way in which I 
can imagine its assisting is by its giving the upper part 
of the body greater rigidity through the increased arch 
of the chest. This wouldmake thedistribution of power 
uniform over the body of the lifted, and gi\e a better 
brace to the lifters. There is no trouble about averag- 
ing a lift of thirteen pounds to each finger, but it is 
the mysterious and all potent full breath which excites 
my curiosity. The believers in this, I have no doubt, 
experience an additional buoyancy equivalent to the 
weight of a volume of air equal to their cranialcapacity. 
Answer : We have often made the experiment you speak 
of; and our idea is that the effect of the inhalation by 
the lifted is to give rigidity to his body. As for the 
lifters, the inhalation probably strengthens the muscles : 
how, it might be difficult to explain. 

R. says : Is the method of drawing an el- 
lipse, described on page 84 of the pamphlet published 
by you and called" The United States Patent Law, etc.," 
acorrectone? If so, please explain the principle by 
which the figure is thus drawn. It seems to me that the 
method is incorrect, and that no part of the curve of a 
circle can coincide for any appreciable distance with the 
peculiar curve of an ellipse, lhave proved, satisfactori- 
ly to myself, that the figure is not an ellipse. My plan 
Is to compare the area of an ellipse ol given axes, drawn 
with regard to its foci (the method of drawing gener 
erallygiven in scientific works) and to compare this 
area with the area of a figure, having the same axes, 
called an ellipse by you, but composed of the arcs of 
four circles whose centers are the four angles of the 
enclosed square. The difference is so large that it must 
be the difference in shape between the two areas. An- 
swer : Your statement is correct. The method given in 
our pamphlet for laying down an ellipse is approximate 
in its results. We present herewith another method, 
strictly accurate and quite as convenient. Mark on a 
ruler, or strip of paper, a 6, a distance, c d, equal to the 
semi-conjugate axis, or half the short diameter, and a 
distance, ce, equal to the semi-transverse axis, or half 
the long'diameter. Then.iniwhateverposition the strip, 




a displaced, if the point d is on the transverse axis 
and the point e is on the conjugate axis, the point c will 
be on the curve. Hence, any desired number of points 
can readily be obtained. It is easy to make an instru- 
ment which shall fulfil these conditions ; and by placing 
a pencil at c, a continuous curve can be described. Most 
of our readers know that if a string, the length of the 
transverse axis, has its ends secured to the foci of the 
ellipse, the curve can be traced by a pencil held in the 



bight of the string. To find the foci, F G, of an ellipse 
when the axes, A B and C D, are given : from C or D as 
a center, with a radius equal to A B divided by 2, des- 
cribe the arc of a circle. The points, F G, in which it 
cuts a b, will be the foci. 

D. A. B. — Extract of hemlock bark is in 
common use for tanning purposes. 

H. A.J. — Minors can obtain patents. Read 

our p dvertlsement about patents. 

E. T. C. says : I saw, a few days ago, in the 
Louisville Exposition, a number of modelsf rom the Pat- 
ent Office. They were scattered over a couple of tables, 
and seemed to receive no care and very little attention. 
Ishouldllke to know how they came to be there, and 
why there seemed to be no care taken to prevent their 
being destroyed or carried away. Answer: Probably 
they were old models of rejected cases, which were sold 
some time ago at auction by the Patent Office. 

F. E. S. says : A fellow workman claims 
that wood cannot be set on Are by coming in contact 
with a steam pipe. I claim that it ean. Who is right? 
Answer: The heat of ordinary steam pipes is not suf- 
ficient to set wood on fire. But some kinds of wood, 
enclosed in a certain way and subjected for a sufficient 
length of time to the heat of steam pipes, will after a 
long while become charred. Tt is known that charcoal 
made from certain kinds of wood, and warmed to a cer- 
tain temperature within a suitable enclosure, will ab- 
sorb oxygen so rapidly from the atmosphere as to in- 
flame spontaneously. This is one way in which steam 
pipesmay indirectly be the cause of fire. Again, some 
kinds of wood, if long subjected to moderate heat, 
treated with oil, and suitably enclosed, will inflame 
spontaneously. Thus the interior of a wooden jacket 
of an engine cylinder, so situated that in oilingthe valves 
small quantities of oil became incorporated with the 
wood, has been known to take fire . But such examples 
are rare. The practice is to set steam pipes an inch or 
two apart from the wood, not because they will directly 
burn the wood, but to prevent the accumulation, near 
the pipes, of materials and conditions which favor what 
is termed spontaneous combustion. 

G. M. A. says : In your answer to C. M. B., 

page 845, volume XXVIII, as to thickness of the barrel 
of a rifle, you say that the thickness of the barrel at the 
breech should be twice the diameter of the bore. 1. 
What is the thickness of a Darrel? Is it the thickness of 
the metal as B C.Fig. 2, or is it DA x BC? 2. What is de- 
carbonized steel? How does it differ from the best 
wrought iron? Why isnot cast steel asgood ? 3. What 
is the diameterof the bore ? Is it the diameter inside 
the grooves, or is it the line K L, Fig. 2? 4. How are the 
sights of a rifle arranged? Are they parallel to the 
bore? 5. In Fig. 1, let F be the barrel of a rifle, E D the 
path of a ball, C S a target, and P, G, the sights parallel 
to the bore. Now if C was aimed at, I should think that 
the ball would strike at S. Is it not always necessary, 
therefore, to have one of the sights movable, for In- 
stance P? And would it not be necessary to have it as 
high as B for the distance V S, and as high as A for the 
distance V D? 6. If a man standing on a level plain 
holds a gun of any kind perfectly horizontal, does not 
the ball, if unobstructed, reach the ground as soon after 
leaving the gun as if it had been dropped from the muz- 
zle? Must not the ball reach the mark so soon after 
leaving the gun that it has not time to fall any appreci- 
able distance ? 7. Do the grcoves in a rifle tend to make 




the ball go swifter, as it unera niji'u z'es^stauce tu tiie 
powder, and so the powder has time to exert its full 
force on the ball ? 8. Will a good rifle, if held immova- 
bly in a vise or other support, send a ball into exactly the 
same place every time, at 100 yards? Answers: 1. B C 
is the thickness. 2. You probably refer to what iscom- 
monly known as blistered steel. It is stronger and less 
malleable than wrought iron, and is capable of being 
tempered. Cast steel is the most perfect kind of steel. 
8. We think that the generally received definition of 
the bore of a rifle is AB plus the depth of the groove ; we 
would be glad to hear from sportsmen on this matter, 
lands. It is impossible to give definite rules for ar- 
ranging the sights of a rifle, as so much depends on the 
weight of the charge of powder, and the weight of the 
ball. Hence one of the sights is made movable, and the 
experience of the marksman teaches him how to adjust 
it. 6. Yes. The amount the ball falls is allowed for by 
the adjustment of the sights. 7. Wethinkthat the prin- 
cipal object of the grooves is to impart a rotary motion 
to the ball. 8. Yes, if all the conditions are the same, 
at each trial. In practice, it is generally impossible to 
avoid slight differences in the weights of charges, and it 
is also far from an easy matter to hold a rifle immovably 
in a vise. 

E. D. W. asks: 1. How can I prevent the 
oiled silk lining- of a dressing case from sticking togeth- 
er in the hot weather? 2. If a magnet that will lift two 
pounds be suspended from one that will lift a quarter 
of a pound, do both gain in strength, and does the small- 
er one gain as much as it would if a piece of iron were 
suspended from it? Answers: 1. We do not believe 
you can remedy the trouble in any way, except by placing 
a piece of tissue paper over the oiled silk, before rolling 
up the case. 2. The magnets do not gain in strength 
under such circumstances. 

R. H. asks: What materials are used in 
grinding lenses for optical Instruments? I can make a 
very good lens, but have some difficulty in getting the 
excellent polish necessary. Answer: First, use quartz 
sand, with the lead grinder, then coarse emery. Second, 
washed or elutriated emeries of Increasing fineness, with 
the iron grinder. Third, rouge, with the pitch polisher. 
Rouge is obtained by calcining copperas in a cavered 
crucible. 

C. W. G. says : I have a steam boiler about 
3 feet in diameter and 7 feet high, of which 5 feet is the 
length of the flues. My engine has a cylli der 4>£ x 12 
inches. What power ought I to obtain from it? Answer: 
It would be impossible to answer this question without 
receiving more data. In any case, only an approximate 
estimate could be made, without an actual trial. 

D. B. K. sends a paragraph ab«ut the per- 
formance of the new Corliss pumping engine now work- 
ing on the city water works, Providence, R. I., but fails 
to give any particulars as to size or construction of the 
machine. 

E. W. G. asks: Will water which has a 

highly mineral quality, indicating iron (a red deposit as 
it flows along from the source) , be injurious to a steam 
boiler? Answer: We do not think this water will in- 
jure your boiler, if you blow it out frequently. 



J. M. S. — We know nothing about the con- 
cern you speak of. Stockholders, we presume, are liable 
for debts. Brass expands under the influence of heat 
about twice as much as glass. For each degree of heat, 
up to acertaln point, a barof brass one thousand feet 
long will expand an eighth of an inch. A bar of glass, 
two thousand three hundred feet long, expands an eighth 
of an inch for each degree ol heat. 

C. A. C. asks : I. How can I make a solution 
so that, by dipping anything into It, I can silver plate it? 
2. How can I make colored lights ? S. What is the best 
material for making a small air balloon? Answers: 1. 
You can silver brass or copper, previously well cleaned, 
by rubbing them with the following : chloride of silver 
1 part, pearlash 3 parts, common salt Imparts, whiting 
1 part ; rub with a piece of soft leather or cork, moist- 
ened with water and dipped into the mixture. Then 
wash in hot water containing a little soda, and wipe dry 
2. Colored flames can be produced by the combustion of 
alcohol upon certain salts in fine powder. For green, 
moisten chloride of copper with alcohol and inflame. 
For red, use nitrate of strontia. For yellow, nitrate of 
soda. For violet, potash and its salts. 8. The best 
material for small air balloons is thin tissue paper. 

R. H. B. says : 1. I recently heard two men 

discussing patent laws. One said that the inventor of a 
process for making gas from petroleum could prevent 
any one else from making an improvement on the same 
for ten years. 2. Can a patentee prevent the purchaser 
of his articlef romlending It to a f liend ? 3. Is dynamite 
a fluid, and how is it made ? Is there any fluid as power- 
ful as nitro-glycerin ? Answers : There is no process of 
law or letters patent by which an inventor can prevent 
another from continuing to Improve an art or process. 
2. There is no law to prevent one who has bought &. pat- 
ented article lending it to another for temporary use. 
.8. Dynamite is a solid substance, made by saturating 
siliceous earth with nitro-glycerin. There is no known 
fluid substance with the explosive power of nitro- 
glycerin. 

W. A. G. asks: How can I plate iron wire 
with brass without using a battery ? Answer : A method 
invented in France is thus described: Clean the wire 
and place it in the sulphate of copper. When it is coat- 
ed withcopper, remove it, and cover it with a paste 
made of pure oxide of zinc. Then heat it to a tempera- 
ture sufficient to melt the copper. Great care must be 
used in this operation to avoid volatilizing the zinc. 

H. B. M. asks : If I compress a cubic foot of 
air so as to obtain a pressure of 40 lbs. per square inch, 
what space will it occupy? Answer: If the temperature 
remains constant during compression, the volume, at a 
pressure of 40 lbs. per square inch, will be about 0*367 
ofa cubic foot. But if no heat is lost during the com- 
pression, the volume will depend on the original tem- 
perature of the air. Suppose, tor instance, that the air, 
before compression, is at 70° Fah.; when It has a pressure 
of 40 lbs. per square inch, its temperature will be about 
249°, and its volume about 0491 of a cubic foot. 

G. B. M. says: 1. We have a well 20 feet 
deep with 10 feet of water in it. We wish to conduct 
the water (from 2 to 8 barrels a day) to a point 20 rods 
distant and at the same level as the bottom of the well. 
We have a lot of half inch lead pipe which we propose 
to lay as a siphon. Should we have to use a pump or 
air chamber, or both, and at what place should they be 
applied? 2. In our dwelling we keep, in cool weather 

three coal fires for heating purpos. 

es only. At a distance of 100 feet, 
we have a 5 horse engine and a 6 
horse upright tubular boiler. These 
are in use on Mondays, Wednesday 
and Fridays. Would It be practica- 
ble to heat the house by steam 
from this boiler, and if so, would it 
be economical ? Wecould dispense 
with the three fires in the house, 
and tnatead of firing up theboller every other day with 
cold water, we could start the engine any time without 
much delay. Answers : 1. It would be necessary to use 
a pump, and itcouldbeusedelthertodraworforcethe 
water. If an air vessel is added, it should be placed be- 
yond the delivery valve. 2. Properly managed, it would 
probably be more economical to use steam for heating 
purposes, In the case you mention. 

C. D. H. asks: 1. How can I transfer sur- 
plus power from an engine to one near by which is over- 
loaded ? 2. Can I run an engine with the exhaust steam 
of another engine ? 3. Is there a well authenticated 
case of fire originating from steamplpesin a dry house? 
How can such danger be prevented? Answers: You 
might carry a steam pipe from the large boiler to the 
small engine. 2. This is done in the compound engine, 
but it would hardly be advisable in yourcase. 3. Insur- 
ance companies are divided in opinion on this question. 
Where ordinary precautions are observed, we do not 
thinkthere is any danger. 

J. A. M. says : I recently undertook to make 
an engine of about one horse power. I got along well, 
excepting in the valve in the steam chest on the cylin- 
der ; and I wish to get some information on the position 
of the piston head and slide valve. Answer: Consult 
Auchincloss on "Link and Valve Motions." 

B. F. M. says, in reply to J. D.'s assertion 
about tumbling rods for separators : I have been run- 
ning a 10 horse separator for nearly two seasons ; I used 
a belt the first two months, and tumbling rods ever since ; 
and I assert thai I can do more threshing with the rods 
than with belt. I have coupled to the engine, right to 
fly wheel end of crank shaft, my tumbling shafts, con- 
sisting mostly of gas pipe of 2 inches diameter and 15 
feet length ; but one or two are each but % inch diame- 
ter, and 6 or 7 feet long, of solid wrought iron. These 
latter are intended to spring somewhat, and also to 
twist off in case of accident. Tho gearing at machine is 
bevel, 6>£ to 1, and this gives us the. proper motion ; it-is 
also furnished with a clutch, so that the engine can be 
stopped and machine run ahead. With the above we 
thresh from 300 to 500 bushels wheat, and twice that 
amount of oats, perday, which is more than any one of 
three other machines does, though we have the lightest 
engine of the four. They use belts and we use tumbling 
rods. Answer : This Is an interesting statement, though 
not conclusive as to the greater efficiency of tumbling 
rods, in the absence of a test with dynamometer. We 
shall be glad to hear from others on this matter. 

C. H. D. says: I have an upright boiler 
which is required to carry 40 lbs. pressure. Every time 
the wateris supplied, the pressure is reduced to 35 lbs . 
as the water is heated but imperfectly by the exhaust 
steam. I propose to lead the water to top of boiler, let 
it go down one of the flues, return by another and then 
enter the boiler as before. Will the water evaporate 
from the pipes, after working hours, when the pressure 
leaves the boiler, and will the pipes receive injury from 
the action of the Are when steam is again being made ? 
Answer: Your plan will probably work very well, as 
many heaters are in use, constructed on substantiall 
the same principle. 
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F. H. H. says : If I make a square vessel 

with partitions cast In copper (all in one piece), filling 
each alternate compartment with zinc, would it produce 
an electric current ? It is on the principle of the elec- 
tric dUk or soles, the only difference being that, in the 
disks and soles, the pieces of copper and zinc are con- 
nected and joined with copper wire, while this one of 
mine is one solid piece. "Would the solid body of copper 
prevent the passage of a current? Answer: Your ar- 
rangement would not produce an appreciable electric 
current, as something more than mere contact of metals 
is required in a galvanic battery. It is true that in the 
dry pile, so called, a current of electricity is generated 
ordinarily, but not when the parts are perfectly dry, 
showing that moisture, which gives rise to chemical ac 
tion, is necessary to produce an electric current. Even 
if a current were generated in your arrangement by the 
mere contact of zinc and copper, there are no means of 
isolating and making it available. If a current should 
flow from the zinc to the copper. It would return Imme- 
diately by the copper connections, around to the zinc 
again, and vice versa. To make an effective galvanic 
battery, there must be chemical action upon one Of the 
metals used, and the parts of the battery must be ar- 
ranged and connectedin a particular way. See "galvanic 
battery" in any text book on electricity. 

W.A. J. says, in reply to C. C, who asked, 
on page 250 of our current volume, as to power of a hay 
press : If C. C. will measure the amount of chain taken 
up on his pulley at P while his follower travels % or % 
inch, he will readily get a ratio by which to multiply his 
1,600 lbs. power, and that ratio will increase as his levers 
become nearer parallel. A very simple rule (which I 
have never seen published) for all purchases orleverages 
is: The distance which the resistance or object is moved 
Is to the distance which the power applied moves 
as the ratio of the purchase or leverage. This rule ap- 
plies to pulleys, gears, tackles, and all descriptions of 
levers. Take, for example, a compound lever punching 
machine, where you cannot measure the separate levers : 
The punch moves % inch, while the lever where it is 
grasped by the hand moves 30 inches ; this gives a ratio 
of 60 to 1, that is, the lever moves 60 times as far as the 
punch, and 100 lbs. applied at that point of the handle 
will exert a pressure of 6,000 lbs. (less the friction of the 
machine) on the puneh. "With a tackle and fall, by the 
same rule, you hook your movable block to an object, 
and move it I foot ; in doing so you have moved 20 feet 
of fall, which Is 20 to 1. 100 lbs. power applied gives 100 
X 20 — 2,000 (less friction). For a series of gears turned by 
a crank: A weight is winding up by a rope and has 
moved 1 foot ; the crank is 1 foot long and has made 30 
revolutions, A crank 1 foot long travels around a circle 
of 6 2 feet circumference ; this, multiplied by SO revolu- 
tions, makes 186 feet, the distance the power applied 
travels to every foot of rope wound up; and 186 multi- 
plied by the power applied in pounds would give weight 
raised, less the friction. ""With these rules and exam 
pies, I hope the readers of the Scientific will be able to 
make their own calculations without troubling our 
editor, so that he may be able togiveussomethingmore 
valuable and Interesting." 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined with the results stated : 

J.S.H. P.— The specimen is limestone conglomerate, 
of no value, unless a chemical analysis should show the 
presence of some metal. 

F. J. P.— Clay ironstone, Interspersed with veins of 
limestone. 

J. J. T.— The specimen is the debris from some disin- 
tegrated sandstone rock. 

E. H. McG.— No.l is iron pyrites, used for the manu- 
facture of oil of vitriol. Whether it will pay to mine, 
depends upon whether it would pay to manufacture sul- 
phuric acid in your locality. No. 2 is a mixture of sand- 
stone, clay, mica and oxide of iron, of no value. 

E. K. D.— The specimens are quartz pebbles. 

COMMUNICATIONS RECEIVED. 

The Editor of the Scientific American 
acknowledges, with much pleasure, the re- 
ceipt of original papers and contributions 
upon the following subjects : 

On Carbonic Acid in Wells. By F. A. H. 

On Elliptic Pulleys. By F. H. R. 

On Traction Engines on Public Roads. By 
H. B. P. 

On Spectacular Exhibition of Diffraction. 
By A. E. D. 

On the Easterly Current. By J. E. V. 

On the Fireless Locomotive. By J. P. 

On Boiler Explosions. By 

On the Providence Pumping Engine. By 
D.B. K. 

On a New Reactive. By J. T. 
Also enquiries from the following : 

H. C.B.-Z.G.T.— W. H. B.-F. T. H.— H.B.— J. J. D. 
—J. G. M.— J. O'N.— A. L. H.~ A. A.— F. S.— J. P. C- 
H. M. McK.— W. H. C.-R. H. R.— J. V. R. 

Correspondents In different parts of the country ask : 
Who makes the best files in the United States ? Which 
is the cheapest ice making machine ? Where can devil 
fish be bought by the dozen ? Makers of the above arti- 
cles will probably promote their interests by adver- 
tising, in reply, in the Scientific Ameeican. 

Correspondents who write to ask the address of certain 
manufacturers, or where specified articles are to be had , 
also those having goods for sale, or who want to find 
partners, should send with their communications ac 
amountsufflcient to cover the cost of publication undei 
the head of " Business and Personal " which is speeiall y 
devoted to sucU enoulries 
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Index of Inventions 

FOB WHICH 

Letters Patent ot the United States 

WERE GRANTED FOR THE WEEK ENDING 

October 7, 1873, 

A.ND EACH BEARING THAT DATE. 

[Those marked <ri are reissued patents.] 

Ankle supporter and filler, S. S'loerschmldt 143,537 

Auger, undermining, P. Sheldon 148,535 

Awning, H. Sykes , 148.543 



Axle, vehicle, T. F. Coleman , 143,435 

Bayonet socket, B. Burton 143,495 

Bed bottom, A. Turnbull, (r) 5,591 

Bed bottom, spring, Ames & Frost 143,89" 

Bedsteads, etc., fastening for, J. M. Baird 143,481 

Bedstead, sofa, S. M. & S. A. Winn 143,553 

Bellows for furnaces, operating, H. Crumllsh 143,439 

Belt fastening, P. Subit 143,474 

Billiard table ball holder, H. W. Collender 143,500 

Blinds, machine for wiring, C. McGill 143,521 

Bolster, pillow, etc., C. P. Cooper , 143,502 

Boot Jack, F. Dorsett, Sr 143,408 

Bullet, Rein & Stock 143.419 

Burial case, J. B. Cox 143,438 

Buttons, fastening, Johnson & Worth 143,512 

Car coupling, A. W. Bohaker 143,491 

Car coupling, Merrill & Kempton 143,524 

Car coupling, S. A. Otis 143,459 

Car coupling, J. B. Tracy 143,429 

Car coupling attachment, Brown et al., (r) 5,587 

Car, hand, L. H. Kenyon 143,513 

Car lamp, J. L. Howard 143,411 

Car running gear, railroad, J. S. Lester 143,516 

Car.stock, T. J.McCarty .' 143,414 

Car stove, Mooney et al 143,526 

Carbureter, W. T.McMillen 143,523 

Carbureter, I. W. Shaler 143,534 

Carriage, child's, H. M. Richardsfn 143,421 

Carriage and wagonseat, C. K. Lehmann 143,515 

Carving machine, B.J. Tayman, (r) 5,594 

Chimney or flue attachment, J. E. Scarries 143,540 

Chisel, C.E. L. Jelliffe 143,413 

Cloth, manufacture of felt, J. E. Pollard 143,528 

Coach and car truss, G. F. Chalender 143,498 

Commode, J. D. Averell 143,488 

Corset, J. Waterman 143,479 

Corset clasp, J. Burke 143,403 

Curtain fixture, H. H. Burrltt 143,494 

Dyeing, mordant for, G. A. Hageman 143,449 

Electric railway signals, F. L. Pope 143,529 

Engine, rotary steam, S. B. Frank 143,504 

Envelope, Kuhn & Atkinson, (r) 5,592 

Feather renovator, R. B. Cooper 143,437 

Fence, wood, R. F. Ward 143,478 

Firearms, attaching magazine to, H. Metcalfe. . . 143,415 

Fountain and aquarium, J. Moore 143,456 

Furnace, blast, E.B. Andrews 143,487 

Furnace, cupola and other, L. Quincke 143,463 

Furnace for tempering, etc., W. M. Watson. 143,548 

Furnace.hot air, O. S. Kelsey 143,453 

Furnace, tyre heating, J. G.Rogers 143,465 

Furnaces, operatingbellows for, H. Crumlish 143,439 

Gaining machine, J. Richards 143,531 

Game register for cards, J. W. Sheppard 143,536 

Gas machine, portable, B. Sloper 143,426 

Gate, automatic, E. P. Wheeler i.... 113,551 

Gate, farm, W. S. Brown 143,493 

Grain register, G. W. Nesmith 143,527 

Hammers, die for forging, T. Daffln 143,406 

Harrow.D.B. Maze 143,520 

Harvester binder attachment, J. H.Garnhart 143,505 

Heater, steam, P. H. Merrill 143,525 

Heel burnishing machine, C.W.Glidden 143,507 

Hemmer, O. L. Brown 143,433 

Hoisting apparatus, G. B. Massey 143,518 

Hoisting apparatus, Massey & Darling 143,519 

Hook, siding, P. J. Coon U%436 

Horses, grooming, J. J. Greenough, (r) 5,589 

Horses, device for attaching, S. Sykes 143,428 

Hose bridge, E. Batzel 143,400 

Hose coupling, W. Kilburn 143,514 

Inking apparatus, F. L. Bailey 143,489 

Knitting machine, L. D.Sanborn 143,468 

Ladder, fire escape, G. Pflee^er 143,462 

Lamp, F. Kampfe 143,452 

Lamp, car, J. L.Howard 143,411 

Lantern, signal, I. W. Shaler 143,425 

Leather skiving machine, G. Andrews 143,398 

Leather straps, waving or embossing, D.H.Unger 143,477 

Liquids, freezing, S. S. Fitch 143,446 

Lock, seal, J. E . Thomson 143,544 

Locomotive head light, W. Westlake 143,550 

Loom stop mechanism, Wheeler et al 143,552 

Lubricator, W. A. Pratt 14S,5jO 

Lubricator, J. Ross 143,422 

Matter, treating refuse, C.Whittier 143,482 

Medical compound, J. P. Barnett 143,399 

Medical compound, F. Stutzel 143,427 

Metal for casting plows, G. K. Smith 143,539 

Mill.fanning, E. M. Gilbert 143,506 

Musical Instruments, pedal for, H.Haas 143,509 

Nail extractor, G. J. Capewell 143,496 

Ore, etc., separating, H. Bradford 143,492 

Oven, baker's, D. McKenzie 143.522 

Paper pulp, flberous, A. Ungerer 143,546 

Pavement, concrete, G. Bassett, (r) 5,566 

Pictureframe, F.Reif Schneider 143,464 

Picture holder, stereoscopic, Samson & Smith 143.467 

Pitman, J. Swan 143.475 

Planter, corn, E. E. Henegan 143,450 

Plow carriage, H. M. Bullitt 143,434 

Press, book-holding, L. Heitkamp 143,410 

Privies, sinks, etc., cleaning, R. R. Retowsky 143,429 

Pulley block, A. S.Dickinson 143,441 

Punching and shearing, S. R. Houser 143,510 

Punching sheet metal, M. Stephens 143,473 

Purifier, middlings, Brandon* Wiggim 143,490 

Railroad rail Joint, T. Rodes 143,533 

Railroad signal, W. Wickersham 143,483 

Railroad ticket holder, J. C. Maloy 143,517 

Railroad tie, P. S. Devlan 143,407 

Railroad time signal, G. B. Cummings 143,405 

Ratchet rod, adjustable, E. H.Smith 143,538 

Rein holder, E. Fahrney 143,409 

Rivets, machine for heading, J. A. Wells 143,549 

Roofing, sheet metal, R. A. Smith 143,471 

Sadiron, B. Jones 143,451 

Sawset,T. E. Grimes 143,447 

Scaffold p ole clamp, Haerlng & Alles 143,448 

Scale pan, J. P. Chatillon 143,499 

Screws, making metal.N. C. Hubbell 143,412 

Separator, middlings, R. L. Downton 143,442 

Sewing machine and water wheel, I. Hyde, (r) 5,590 

Sewingmachine rufller, A. Rush 143,424 

Shears, A. Lapham 143,451 

Shoe fastening, Fitch & Jones 143,445 

Shutter fastening, A.J. Palmberg 143,460 

Shutter worker, L. Muller 143,416 

Slag, iron, etc., granulating, C. Wood 143,485 

Slaughtering apparatus, M. Brenner 143,401 

Soap alkalies, J. W. Wyle 143,430 

Spinning machine condensing tube, J. Good 143,508 

Stamp, ore, L. D.Webb 143,480 

Staves, cutting gores in, C. Ruggles 143,466 

Stove, car, Mooney, Van Dora & Wlnterburgh 143,526 

Stove fluea, extension for, F.Warrlner 143,457 

Stove grate, G. W. Eltonhead 143,443 

Stove grate, W. H. Stryker 143,541 

Stove platform, C. Brownell 143,402 

Streets of snow, clearing, R. A. Shinn 143,470 

Suspenders, Potter & Smith (r) , 5,593 



Tables, slide for extension, Zen et al 143,554 

Teeth, artificial, W.C.Tracy 143,476 

Teeth, retaining filling in, E . Osmond 143,418 

Tenoning machine, Richards & Berry 148,532 

Tobacco, etc., packing, J. H. Trowbridge 143,545 

Toilet rack, Cooke & Kenfleld 143,501 

Toy for making bubbles, S. B. Bliss 143,432 

Toy gun, R. T. Murphy 143,457 

Trap, >y, C. S. Rouse 143,423 

Treadle, Tisdale, Putnam & Allen 143,543 

Tub support, wash, G. F.Shaw 143,469 

Tube, speaking, C. A. Fredericks (r) 5,588 

Vehicle coupling, C. H. Cratar 143,404 

Vehicle wheel, M. B. White 143,481 

Vessels, forcing ashes from, J. Palmer 143,461 

Vessels, propulsion of, G. B. DeBoucherville 143,440 

Washing machine, dish, C. H. Williams 143,484 

Watch chairs and bracelets, etc., W. C. Edge 143,503 

Watchmaker's lathe, J. M. Oram 143,458 

Wheel for wheelbarrows, W. E.Jacobs 143,511 

Whip socket, F. B. Munroe 143,417 

Winding machine, cop, Chadwlck and Lownds... 143,497 

Wire, machine for pointing, F.H. Aiken 143,486 

Wood, etc., apparatus for graining, C. Falke 143.444 

Wood paint, etc., Snow ft Davis 143,472 

Wood splitting machine, D. Milliken ... 143,455 

APPLICATIONS FOR EXTENSIONS. 
Applications havebeendulyflled, and are now pending 
for theextensionof the following Letters Patent. Hear- 
ings upon the respective applications are appointed for 
the days hereinafter mentioned: 
27,065.— Coffee Mill.— J. & E.Parker.— Jan. 21. 
27,262.— Fake Box.— J. B.Slawson. Dec. 31. 

EXTENSIONS GRANTED. 
25,726.— Blind Wieing Machine. — B. C. Davis. 
25,733.— Double Feiction Coupling.— J. Hendy. 
25,747.— Emeey with Caoutchouc— T.J. Mayall. 
25,767.— Cutting and Panning Cakes.— J. H. Shrote. 



6,900 
6 £09 
6,832. 



6,935 
6,936 



6,947. 
6,948, 
6,949 
6,950. 
6,951 
6,952. 
6,953, 
6,954. 
6,955 



DESIGNS PATENTED. 

to 6,908— Caepets.—R. R. Campbell, Lowell, Mass. 
to 6,931.— Caepets.-O. Heinigke, New York city. 

Caepets.— H.Horan, EastOrange,N. J. 
—Lathe Dog.— B.^. Lathrop, New Haven, Conn. 
—Caepets.— L. G. Malkin, New York city. 
.—Machine Feame.— J. H. Mars ton, Boston, Mass. 
& 6,937.— Caepets.— D. McNair, Lowell, Mass. 
to 6,941.— Caepets.— E. J.Noy, New York city, 
to 6,945.— Caepets.— J. H. Smith, Enfield, Conn. 
—Tot Bank.— T. Swann, Philadelphia, Pa. 
.—Buttons.— J. E. Wheeler, Westport, Conn* 
—Lamp Foot.— T . B . Atterbury et a£,Pittsburgh,Pa. 
—Butt Hinge.— M. Bradley, Springfield, Mass. 
— Caepet.— H. F. Goetze, Boston, Mass. 
—Oil Cloths, etc.— C T. Meyer et al t Bergen, N.J. 
.—Hats.— J. S.Fayer weather, Bridgefleld, Conn. 
.— SwoedHilt, etc.— V. Price. New York city. 
.— Peinting Type.— E.C.Ruthven, Philadelphia, Pa. 
._ Adveetising Feame.— C. H. Shackford etal, Sy- 
racuse, N. Y. 



TRADE MARKS REGISTERED. 

1,481.— Gin.— J. W. Culbert, New York city. 
1,482.— Iron and Steel.— Leng & Ogden, New York city. 
1,483 tol.48S— Liqjtoeb.— M. M . Smith.Chicago, 111 . 
1,487,-Soap.— W. L. Troxell, Brooklyn, N. Y. 

SCHEDULE OF PATENT FEES! 

On each Caveat $10 

On each Trade-Mark $25 

On filing each application fora Patent (17 years). ..$15 

On Issuing each original Patent $20 

On appeal to Examlners-in-Chlef $10 

On appeal to Commissioner of Patents $20 

On application for Reissue $30 

On application for Extension of Patent $50 

On granting the Extension $50 

On filing a Disclaimer $10 

On an application for Design (3^ years) $10 

On an application for Design (7 years) $15 

On an application for Deslen C14 years) $30 



RATES OF ADVERTISING. 
Back Page .....-- $1.00 a line. 
Inside Page ------ 75 cents a Hue. 

Engravings may head advertisements a t the same rate per 
line, by measurement, as the letter-press. 

The valueof the Scientific American as an advertising 
medium cannot be over-estimated. Its circulation is ten 
times greater than that of any similar journal now pub- 
lished, it goes into all the States and Territories, andis 
read in all the principal libraries and reading-rooms oj 

• the world. We invite the attention of those who wish to 
make their business known to the annexed rates. A busi- 
ness man wants something more than to see his adver- 
tisement in a printed newspaper. He wants circulation, 
if it is worth 25 cents per line to advertise in a paper oj 
three thousand circulation, it is worth $3.75 per line to 
advertise in one of forty-five th-ousand. 



CHRISTMAS BELLS sent FREE 

On receipt of stamp. An Illustrated Journal of Amuse- 
ments, Novelties and Gifts, Curious, Rare and Useful. 
Address ADAMS & CO., Publishers, Boston, Mass. 



HOW to LEARN PHRENOLOGY 



Send Stamp to 



S. R. WELLS, 
t Broadway, New York. 



MINERALS, Shells, Fossils, Bird Skins, 
Artificial Eyes, Naturalist Supplies, and Objects 
or Natural History. Collections of Minerals for Schools. 
100 Mineral *W6ttra^iaaj.for ) $l0, amassed, according to 
Dana. lptt.€rta©rr^i^W64 40«>Sliell8^»%12. CHAS. G. 
BREWS^ER,"486*&toifipOTbn St., BtfBfcera, Mass. 
Catalogues ©Ffutmtfek^ent on application. 



DR. WWSX-MmmmMifWr "■''"'' t ' 00 toour ^EU auqkk.wHIi 
mm ■>'K'lia9^wXwBm. : L ' , "&ict> a inancaaearn $25 
ml M VWvmmwWmwlM P« r &W ia 8*>&Terrftorj. 
It bomi^tttatftewr^^AwwT^t^ti tbe TSLte of 15 ° feet 
per day. "Ffi^Jtt^fl&ipf'&'aa OouBf^Rigbtsfor sale. Descrip* 
tive»wiB>««W«**w^tW»ets. pMpge. Address AUGER C(X, 
St. Iriti^lte'^ttMttttttMffiBtttatoltis. 



PLA1WJM 25 ftJ5-.i!5E»«* 

For all liaboratory and Manufacturing purposes. 



\ GENTS— For the most Saleable Article, 
rX address WILLIAM D. RICH & CO., 121 Exchange 
Place, PMlsaelpMa, Pa. 



A Set of 12 Steel Lathe Dogs, 

From % to 4 inch $17 80 

" "to2 " I 8.00 

Iron, from % to 2 inch $ 6 50 

" " to4 " S15.00 

1 Set • f Steel Clamps f 12 50 

" "Iron " S10.00 

Expanding Mandrels taking anything from a to 4 
inches, &c. 
Send to C. W. LE COUNT, South Norwalk. Conn., 
for Circular. 



SOMETHING FOR INVENTORS— A pra c " 
tlcal System for the Sale of I'atent Rights, showing 
Inventors how to dispose of their own Patents with cer- 
latnty, safety, and profit. A genuine thing. All Inven- 
tors need it. Send stamp for explanatory circular and 
specimens. S. S. MANN & CO., 21S Hoffman Street, 
Baltimore, Md. 



&,: 



E. ILLINGWORTH, Neville St. Foun- 
dry, Leeds, England, makes a Specialty of 
his 10-iach Lathes. All parts are interchangeable, 
being made in duplicate, by patent machinery, thus en- 
suring Accuracy and Excellence of Workmanship. 




|y For price and Photo, write direct. 



SILICATES OF SODA & POTASH, SOLU 
BLE GLASS in all forms. Chloride of Calcium. 
Magnesia in native form. Hydrofluoric Acid. Nickel 
Salts, Sulphate and Chloride. Metals and Metallic 
Oxides. Felspar, Flint, and Fluorspar finely ground. 
Manganese, Black Oxide. All rare Chemicals and Drugs 
made to order by L. & J. W. FEUCHTWANGER, Chem- 
ists and Importers, 55 Cedar Street, New York. 

Editors of Treatises on "Gems," $5.24 per copy; "Fer- 
mented Liquors," $3 12 per copy; " Soluble Glass," $1 
per copy; " Nickel," 50c. pet copy. All mailed free. 



FOR SALE — The right to manufacture and 
Sell the Patent Stave Grain Baskets in the States of 
Ohio, Pennsylvania, and New York. Said Baskets pro- 
tected by numerous patents issued to Horace C.Jones 
and others. G. I. BREWSTER, Appleton, "Wis. 



_ J7 A/VOJ^-^ 

' ^k,H0E^R0bM^^CABINETW0RK. 

■■UPRIGHT SHAPING. BORING. 

MORTISING AND CHAIR-ROUND 

QgZ7o^lMACHlNES/iCcA^ r> ) 

sfetAP",S K^S£ A G /EMACHI^ 
-ULLEY BORING^^r MACHINES. 

.'Ssi.- fOR transmitting_powe:r. 

LOQKPORT, N.Y.(g^ D ,s^g r l Booi^ 



JUST PUBLISHED, 
A Fresh Work on Mining;. 

SHYER AND GOLD : 

An Account of the Mining and Metallurgical Industry 
of the United States, with reference chiefly to the 
Precious Metals. By R. W. Raymond, Ph. D.,U.S. 
Commissioner of Mining Statistics, President of the 
Am. Inst. of Mining Engineers, editor of "Engineer- 
ing and Mining Journal," Author of "Mines of the 
"West." "American Mines and Mining," "Mines, Mills, 
and Furnaces," etc ., etc. 

"With Plates. 
1 Vol., 800. Extra Cloth. $3 50. 
The energy and thoroughness with which Mr. Rav 
mond has prosecuted his investigations, and the rare 
intelligence and intimate acquaintance with mining and 
metallurgy, manifested In his writings ontheeeaubjects, 
have been widely acknowledged, and his reputation will 
ensure an interest in this, his latest work. 

*»* To be had of Booksellers, or will be sent to any ad- 
dress, post-paid, on receipt of price, by the Publishers 
J. B. FORD & CO,, 

27 Park PInce, New York, 



ONE of LANE'S celebrated and popular 
CIRCULAR SAW MILLS will be shown in opera- 
tion, until Nov. 15. at the Fair of th ■ American Institute, 
New York City. For circular andprice list, address Lane 
Manufacturi ug Company, Montpelier, Vermont. 



4 FULL SET of Improved CLAPBOARD 
MACHINERY will be eshibitedat the Fair of the 
rican Institute by the Lane Mf 'g Co., Montpelier, Vt 



FOR SALE— A Valuable Patent for the 
Prevention of Down Drafts in Chimneys. Simple 
and effectual. At this season of the year, thev would sell 
rapidlyand very profitably. WM. ft. M£ERS, 631 "Wal- 
nut Street, Philadelphia, Pa. 



CIVIL ENGINEERING SCHOOL, 

Of Union College, Schenectadv, N.Y. 

Thorough course of instruction and field practice. 
Unrivaled collection of apparatus. Tuition, $30 perterm. 
Assistance rendered deseiving students. For sppcial 
iat'ormatlon, address Prof. C. STALEY. For informa- 
tion concerning the College courses.Classlcal, Scientific, 
and Eclectic, address E. N. POTTER, Pres't. 



VALUABLE PATENT FOR SALE. 

WENDELLS PATENT DOOR STOP 
AND FASTENER. 

It is now introduced into nearly every State, and will 
eventually replace all others. This entire Patent, with 
the Machinery, if desired, will be sold low and on e*sy 
terms. WENDELL & FRANCIS, 436 Walnut St.,Phila. 



HARTFORD 

Steam Boiler 

INSPECTION INSURANCE CO. 

CAPITAL $500,000. 

ISSUES POLICIES OE INSURANCE, alter a careful 
nspectionof the Boilers, covering all loss or damage to 

Builuinffs, ana MacMiery, 

—ARISING FROM- 

STEAM BOILEJOXPLOSIONS. 

The business of the Company includes all kinds of 

STEAM BOILEBS, 

STATIONARY, MARINE, & LOCOMOTIVE. 

Full information concerning the plan of the Company's 
operations can be obtained at the 

HOKE OFFICE, in Hartford, Conn., 

or at any Agency. 

J. M. ALLEN, President. C. M. BEACH, Vice Pres 

J. B. PIERCE, Secretary. 

BOAKD OF DIBECTOBS: 

J. M. Allen President. 

Lucius J. Hendee President .(Etna Fire Ins. Co. 

F.W.Cheney Ass'tTreas. Cheney Bros. Silk Mfg. Co. 

John A, Butler Pres. Conn. River Banking Co. 

Char les'M. Beach of Beach & Co. 

Daniel Phillips of Adams Express Co. 

G.M.Bartholomew Pres't American National Bank. 

R. W.H. Jarvis Pres' t Colt's Fire- Arms Mfg. Co. 

E. M. Reed Sup 't Hartford A N. Haven Railroad. 

Hon. Chas. M.Pond Tres. State of Connecticut. 

T.O.Enders Sec. ^Etna .Life Ins. Co. 

Leverett Bralnard of Case, Lockwood & Co. 

GEN. WM. B. FRANKLIN. Vice Pres't Colt's Pat. Fire- 
Arms Man'f'g Co. 

Austin Dunham Pres. Wlllimantic Linen Co. 

Geo. Crompton Crompton Loom Works^Worcester. 

Earl P. Mason .Pres't Prov. & Wor.R. R.JProvidence. 

Wm. Adamson. .of Baeder, Adamson & Co., Philadelphia , 

New York Office £39 Broadway. 

THEO. H. BABCOCK. Manager. 
R. K. MoMURRAY, Inspector. 
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FOE PRACTICAL MEN. 



My new. revised and enlarged Catalogue of Practical 
and Scientific Books— 96 pages, 8vo.— will be sent, free 
of postage, to any one who will favor me with his 
address. 

HBNEY CAREY BAIRD, 

INDUSTRIAL PUBLISHER. 
406 WALNUT STREET, Philadelphia. 



BOOKS 



CHEMISTS, MINERALOGISTS 
AND ASSAYERS. 

Hand Book of Chemistry. By Leopold (*melin. 
Translated by Henry Watts, E.A., F.C.S. Complete In 
19Volumes. London (1848 to 1872) $1.50 

Elements of Chemistry. By M. V. Regnault. 
Translated from the French by T. Forrest Betton,M.D 
and edited, with Notes, by James C. Booth, Melt e rand 
Refiner U.S. Mint, and win. I,. Faber, Metallurgistand 
Mining Engineer. Illustrated by nearly 700 wood en- 
gravings. Comprising nearly 1500 pages. In two vol- 
umes, 8 vo., cloth $7.50 

The Encyclopedia of Chemistry, Practical and 
Theoretical: Embracing its application to the Arts, 



Metallurgy, Mineralogy, Geology, Medicine, and Phar- 
macy. By James C, Booth, Melter and Refl 



Sner in the 



Uni ed States Mint, Professor of Applied Chemistry 
in the Franklin Institute, etc., assisted by Campbell 
Morflt, author of "Chemical Manipulations," etc. 
Seventh edition. Complete in one volume, royal bvo., 
978 pages, with numerous wood cuts andother illustra- 
tions 15.00 

Table of Reactions for Qualitative Chemical 
Analysis. By Heniy B. Nason, Professor of Chemistry 
in the Rensselaer Polytechnic Institute, Troy,. tf.Y. 
Illustrated by Colors 63c. 

Chemical Analysis — Hand Book of Mineral 
Analysis. By Frederick Wohler, Prof essor of Chem- 
istry in the University of Gottingen. Edited by Henry 
B. Nason, Professor of Chemistry in the Rensselaer 
Polytechnic Institute. Troy, N. Y. Illustrated. One 
volume, 12mo. By mail, free of postage $3.00 

Mineralogy Simplified: A short method of 
Determining and Classifying Minerals, by means of 
simple Chemical Experiments in the Wet Way. Trans- 
lated from the last German Edition Qf F. Von Kobe 11, 
with fin Introduction to Blow-pipe Analysis and other 
additions. By Henri Erni, M.D., Chief Chemist, De- 
partment of Agriculture, author of " Coal Oil and Pe- 
troleum." In one volume, 12mo $2 50 

Contents.— The Blow -pipe ; Blowing with the Blow- 
pipe: Apparatus Reouisite for Ordinary Blow-pipe 
Analysis: Blow-pipe Reagents Proper ; Table of Renc- 
tions of Minerals ; Cupellation ; Table of Simple or Ele- 
mentary BodiPB. INTRODUCTION TO MINERALOGY Sy 

nopais.— I. Minerals with -letalllc Lustre —A. Fusibility 
from 1-5, or easily Volatilized ; B. Infusible or Fusibility 
above 5, and do not Volatilize. II. Minerals which do 
not show Metallic Lustre. A. B. B. Volatilize easily or 
Burn; B. Fuse between 1 and 5, anil Volatilize only Par- 
tially, or notat all. II. B.B. Alone or Fuse* with Soda 
Ore coal yied no Metallic Globule, ana the Mass Re- 
maining does not Acton the .Magnetic Needle; C Infu- 
sible or Fusibility above 5. I. Table Showing the De- 
portment of Inorganic Bodies and their Compounds in 
Preliminary Examinations before the Blowpipe. II. 
Table Showing the Deportment of Metallic Oxides with 
Microcosmic Salt (salt of phosphorus) and Borax before 
the Blow-pipe. III. Table Exhibiting the Solubility of 
the more Important Metals in Different Mineral Acids. 
Appendix.— Coal and Aephaltum. 

Underground Treasures : How and Where to 
Find Them. A Key tor the Ready Determination of 
all the Useful Minerals within the United States. By 
James Orton, A.M. Illustrated. 12mo $1.50 

Assayer's Guide : or, Practical Directions to 
Assayers, Miners, and Smelters, for the Tests and 
Assays, by Heat and by Wet Processes, for the Ores of 
all the principal Metals, of Gold and SilverCoins and 
Alloys, and of Coal, etc. By Oscar M. Lieber. 12mo. 
cloth $1.25 

B^"The above, or any of my Books, sent by mail, free 
of poetare, at the publication prices. 

My new and enlarged CATALOGUE OF PRACTICAL 
AND cx^iENTIFIC BOOKS— 96 pages, 8vo.-seni free to 
any one who will furnish his adaresfc. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNUT STREET. Philadelphia. 



C CHAMPION SPRING MATTRESS— The 
) latest and best Improvement. Do you want a 
healthy and comfortable bed? Here it Is. The softest, 
easiest, cheapest, most popular, and durable Spring Bed 
in market. Sold byall leading dealers. No stock com- 
plete without it. Wholly composed of tenacious tem- 
pered steel springs.so united that the pressure is equally 
distributed. Easily moved or carried about the house. 
Can be lifted, turned, or rolled up like a blanket. Both 
sides alike. Noframe.no wooden slats.no straps. May 
be used on floor without bedstead. No under bed re- 
quired,. Needs only half thickness of hair mattress. The 
regular size double bed, \ ft. 6 in. by 6 it., contains 192 
»teel upholstery springs and welgns only thirty 
it>0. More springs tor your money in this bed than in any 
other. Warranted noiseless. Any sizes made to order 
Send for pictorial circular. Retail price of double bed, 
$13. Shipped, *ey single bed or quantity, to all parts of 
the werld. Liberal discount to the trade. Agents want- 
ed. Champion Spring Mattress Co., Matters, 102 Cham- 
bers flt. cor. Church New York. 



SUPERIOR TO ALL OTHERS, 

A ,l..IJl,E.T &k.C.p,.'S BTASJ)ABJ 

TBMWCM FXLS3. 

HOMER, FOOT & CO., SOLE AGENTS, 
20 Piatt Street, New York. 

fg~A fall assortment of STUBS' and GROBET'S Files. 



A Rare Chance to Advertise. 

Cheapest and Best Mode of Introducing 
NEW MACHINERY AND INVENTIONS. 



To Advertisers. 



About the 15th of November, we shall publish a special edition of 60,000 copies of the SCIENTIFIC 
AMERICAN, which will be mailed in separate wrappers and the postage prepaid to every post office in the United 
States, Canada, and adjoining provinces. 

It is intended that a copy of the paper shall reach the principal manufacturers, workers in lumber and 
and iron, railroad shops, and the works of other mechanical and chemical industries in the United States. 
Advertisements will be taken for this extra edition on ihe same terms as in the regular issue, namely, 75 
cents a line inside, and $1 a line on last page. A few notices, in the Business and Personal column, not 
exceeding four lines in length, will be inserted at $1 50 a line. This affords an unusually favorable cpportu 
nity for advertisers to reach a class of persons not accessible in the ordinary channels of advertising. The 
names have been selected with care, and the publishers guarantee the number issued to be full 60,000; the 
postage on these copies, which is twelve hundred dollars, will be prepaid, thus insuring the prompt forward- 
ing of the papers to their destination. 

Advertisers will bear in mind that this announcement is for a Special Edition which is to be circulated 
gratuitously among non-subscribers, and that the same advertisements which appear in the regular edition, 
if ordered in the extra, will be seen by entirely different persons. 



ENGRAVINGS. 



A few illustrations and descriptions of machines or articles of utility, whether they have already appeared 
n this paper or In other publications, will be received for insertion In this Special Edition on reasonable terms. 



MUNN & CO., Publishers. 



MAN POWER SAWS. 
Circular, Jig. Band & Bench. 

See "Sci. Am.," Vol.26, p. 366 ; Vol. 28, p. 79 & 806. 

Kor Speed and Work Unequaled. 



23 Dey St., N.Y. 



CofliMnei Power Co. 



A. S. GEAR, 

Sole Owner and Manufacturer of the GEAR VARIETY 
MOULDING MACHINE— Legality of Patents Sus- 
tained In United States Courts— Price $150, 
1115, {830, {4S0, {580— and Manufacturer 
and Dealer in all kinds of 

Wood and Iron Working 
MACHINERY, 

Steam Engines & Mechanical Supplies, 

56 TO 62 SUDBURY ST., BOSTON, MASS. 

Reasons in Support of our Claim to favorable 
consideration. 

1. "What we manufacture we exclusively control for 
the whole country by patents granted to us or purchased 
by us. 

2. Instead of attempting to evade others' rights by 
manufacturing to get aroundgood machines, we select 
and purchase them from legal owners. 

3. We sell at the market price, and as low as pro- 
ducers, being satisfied with very small profits on large 
sales. 

4. We ship machinery from the factories where it is 
made, so that the lreignts are the same as if purchased 
of the manufacturers. 

5. We guarantee to furnish the latest improved 
machinery known, and that which is best suited to the 
work to be performed. 

6. We sell original and legal productions only, thus 
preventing trouble with owners of patents for infringe- 
ment? and costly litigations ; and we also warrant e very- 
machine to be as rep esented. 

7. We give special atteniion to fitting out fhops com- 
plete, and by a consolidation of profits and saving of ex- 
pense incident to selecting, are enabled to furnish all 
that the various manufacturers produce at aslow, if not 
lower rates than they can be purchased of others. 

8. An experience, extending over a period of twenty 
years, in the examination of all new contrivances as soon 
as known, and learning from users what they consider 
the best products, warrants us In sayingthatwecan save 
purchasers a great deal of trouble and money oy giving 
us their patronage. 

9. Our Interest being also the purchaser's interest, we 
cannotaffordto displease or misrepresent, therefore we 
make all our transactions of mutualbenefitto th egood 

BUILDER, THE PURCHASER and OURSELF. 

10. We fill orders as designated by purchasers, or, when 
It is desired, select and send the best known— support' 
the good and denounce the bad— and by keeping thor- 
oughly posted, often furnish a good tool or machine but; 
little known at a cost much less than the stiff price de- 
manded for others which are no better. 

11. Our unprecedented success warrants us in keeping 
ordered ahead a large supply of good machinery, besides 
keeping at our warerooms a larger stock than can be 
found anywhere else in the United States. We also feel 
safe in saying that we can ship and deliver machinery as 
soon, if not sooner, than others. 

12. Send for Catalogue and Circulars, and ask any 
questions regarding any mechanical product or device, 
which will be cheerfully answered. 




Improved 

THOMAS LEFFEL. 

Une*,elled in Power for size 
and cost. Economical atpart gate. 
Built in Superior style. Unequalled 
in Duplication of parts at small 
outlay. 

HERMANN & HERCHELEODE 
MANUFACTURING COMPANY, 
Bay ton, Ohio 
Send for Circular and Price List. 



C>ORN HUSKER — Philip's Patent — 50 
^bushels per hour. S.C.HILLS.51 CourtlandtSt.,N.Y. 



MACHINERY, 



JVEVV and iid-HAND.- 

Send for Circular. Chas.PLACIi 
& CO. 60 Vesey St., New York. 



1832. SCHENCK'S PATENT. 1871. 

WOODWORTH PLANERS 

And Be-Sawlng Machines, Wood and Iron Working Ma 
chlnery, Engines, Boilers, etc. JOHN B. SCHENCK'S 
SONS. Matteawan.N.Y. and 118 Liberty St.. New York. 



To Electro -Platers. 

BATTERIES, CHEMICALS, AND MATE- 
RIALS, in sets or single, with books of instruction 
for Nickel or Silver Plating, by THOMAS HALL, Manu- 
facturing Electrician, 19 Bromncld Street, Boston, Mass. 
Illustrated catalo r ue sent free. 



THE "PHILADELPHIA" 

HYDRAULIC JACK. 

PISTON guided from both ends; all working 
parts guarded from dust ; single or double pumps, 
cylinders, shafts, rocker arms, pistons, etc, entirely steel. 

NO. 14 N. 5th St., Philadelphia. Jprnripo TTTOTTnT? 

No. 42 Cliff St.. New York. " {PHILIP s. J USTICH. 



MASON'S PAT'T FRICTION CLUTCHES 
are manufactured by Volnev W. Mason & Co., 
idence, R. I. Agents, L. B. BROOKS, 60 Cliff street, 
New York: IAPI« bice & CO.. Akron. Ohio. 



$375 



a MONTH to Male or Female Agents. 
Novelty Co., Biddeford, Me. 



V4 Samples sent by mall for 50 cts., that retail quick for 
♦10. R. £. WOLCOTT. 181 Chatham Square, New York. 



*^ ^A ^*^ft prr-fUyi AfHtfitiwanieiiJ AH classes o?^ork1njf p«» 

$ v IjU *,■*_ V p-ie^of «ittyei sex, .$pimg or old, make more mouey ai 
work for ai'r>. Uieii ap&re ^pmenta&FillStiesimoiti&tiaktaiiyUilnj 



SHINGLE AND BARREL MACHINERY.— 
Improved Law's Patent Shingle and Heading Ma- 
chine, simplest and best in use. Also, Shingle Heading 
and ytave Jointers, Stave Equalizers, Heading Planers. 
Turners, &c. Address TREVOR & Co. Lockport. N. Y. 



CWTAT/TI 1YI"I7<J For cattm g business 

i\ I I'j Yl 1 1 I 1 IJM.I2 O Stencils.allsizes. Also 
*•' ■*■ JJJ -' ^/i-l-i complete outfits for Clothing 
Stencils and Key Checks, with which young men are 
making from $5 to (30 a day. Send for catalogue and 
samples to S.M.SPENCER,117Hanover St,Boston,Mass. 



N 



EW & IMPROVED PATTERNS.— MA- 
, CHINISTS' TOOLS-all slzes-at low prices. 
K. GOULD.97toll8N.J R. R. Ave., Newark, N. J 



OTIS' 



SAFETY HOISTING 

Machinery. 

NO. 348 BROA^I'y f Sn-0&.°°- 



WOOD- WORKING MACHINERY GEN 
erally. Specialties, Woodworth Flanersand Rich 
ardson's Patent Improved Tenon Machines. 
Central, corner Union St., Worcester, Mass. 

WTTHKRBYRUGQ & RICHARDSON. 




WOODWARDS 

NATIONAL 

ARCHITECT 

1000 WoEKiNa Drawings. 

Plans, Details, 

Specifications & Estimates. 
Twelve Dollars, post- 
paid. 

MONCKTON'S .NATIONAL) Six Dollars, post 

&TA1RBUILDEK. J paid. 

MONCKTON'S NATIONAL 
CARPENTER & JOINER. 
Framing and Roofing. 

ORANGE JUDD & CO., 

245 Broadway, New York. 



Six Dollars, post 
paid. 



OLASS ll/TOULDS for Fruit Jars, Patent 
V_T LampB,i.T_L Bottles.etc., made byH.BROOKE.14 
years at White and Centre Streets, New York The short- 
est and cheapest way order direct of Mould Maker. 
fi^" Particular attention paid to MOULDS for 



You a*k WHY \vi. can sell Fiisl. 
Class 7 Octave l'ia.jus tor $290? 
We answer— It cost* less Lima $300 
to make any $600 Piano sold 
[through Agents, all of whom make 
|IOO per ct. profit. We have 
luo Agents, but ship direct to fami- 
lies at Factory price, and warrant 
-, . . __ .,6 Years. Send for illustrated cir- 

cular, in which we refer to over SOO Bankers, Merchants, 
pec. (some of whom you may know), using our Pianos, 
in 44 States and Territories. Please state where you saw 
this notice. 

U. S. Piano Co., 8 1 Broadway, N. Y. 




RICHARDSON, MERIAM & CO. 
Manufacturers of the latest improved Patent Dan- 
els' and Woodworth Planing Machines, Matching, Sash 
and molding, Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Circular Re-sawing Machines, Saw Mills, Saw 
Arbors, Scroll Saws, Railway, Cut-off, and Rip-saw Ma- 
chines, Spoke and Wood Turning Lathes, and various 
other. kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester. MaBs. Warehouse, 107 Liberty at. New York. 17 




The American Turbine Water 
Wheel, 

Recently Improved and submitted to 
thorough scientific tests by James 
Emerson, showing the following use- 
f ule effect of the power of the water 
utilized, being the higheBt results ev- 
er known. 

Percentage of Part Gate : U, 50.08 : 
JS, 69.64; M, 78.78; X, 83.58: %, 82.90. 

Per cent, of Whole Gate : 83.14. 

A full report may be obtained of 
STOUT, MILLS & TEMPLE, Day- 
ton. Ohio. 



PAOE'S Water Flame Coal Lime Kiln, with 
coal or wood. No.l Soft White Lime or Cement, 
with use of water. CD. PAGE, Patentee.Rochester.N.Y. 



PATENT 



n»MnsiWHi 



SHAFTING 



The tact that this shafting has 15 per cenigieater 
strength, a finer finish, and. Is truer to gage.than any other 
In use, renders it undoubtedly the most economical. "We 
are also the sole manufacturers of the Celebrated Col- 
lins Pat. Coupling, and furnish Pulleys, Hangers, etc., 
of the most approved styles. Price lists mailed on appli- 
cation to JONES & LAUGHLINS, 
Try street, 2d and 3d avenues, Pittsburgh, Pa. 
190 S. Canal St., Chicago. 

B^"Stocks of this Shafting In store and for sale hj 
FULLER. DANA A FITZ. Boston, Mass. 

GEO. PLACE & CO., 121 Chambers street. N. T. 

PrRRCK & WHALING. Milwaukee, Wis. 



pTT!iF©HHTO 

j AND 

1 DROP PRESSES. 



For tne Best and Cheap- 
est Address THE STILES 
& PARKER PRESS CO. 

MlDDLBTOWN. CONN. 



WOODBURY'S PATENT 

Planing and Matching 

and Molding Machines, Gray& Wood's Planers, self -oiling 
Saw Arbors, and other wood working machinery. 

8. A. WOODS, ( 91 Liberty street, N. Y. ; 

Semd for Circulars, J 67 Sudbury street, Boston. 



EN&INES, BOILERS PUMPS, &C 

Bought, sold and exchanged. All sizes and kinds con- 
stantly on hand. Address, for circular, E.E.ROBERTS 
52 Broadway, New York. 

Andrew's Patents. 

Noiseless, Friction Grooved, or Geared Hoist 

ers, suited to every want. 
Safety Store Elevators. Prevent Accident, 

Rope, Belt, and Engine break. 
Smoke-Burning Safety Boilers. 
Oscillating Engines, Double and Single, \.-i 

lOO-Horse power. 
Centrifugal Pumps, 100 to 100,000 Gallons 

Ser Minute, Best Pumps In the World, pass 
[ud, Sand, Gravel, Coal, Grain, etc., with 
out injury. 
All Xiight, Simple, Durable, and Economical. 
Send for Circulars. 

WM. D. ANDREWS & BRO.. 

414 Water Street, New York. 



Lpright Engine and Tubular Boiler (4) Hobse 
Powkb, with all Trimmings ; also (10) Hobse 
Poweb. Send for Circulars. 
Vabiety Ibox Wobks Co., Cleveland, O. 



WHALiEN TURBINE. No rlsfcs to pnrcnaser. 
Pamphlet sent free. Seth Whalen, Ballston Spa, N. Y. 



MILLING MACHINES. 

Universal and Plain— Gear and Cam Cutting, &c. 
Send for descriptive catalogue to 
BRALNARDMILLINGMACH. CO. 

115 Water St. Boston 



$425 



A MONTH! Horse and carriage furnished. 
Expenses paid. H. B. SHAW, Alfred, Me 



THE HORTON LATHE CHUCK, from 4 
to 86 inches , with the new Patent Jaw. Address 
THE E. HORTON & SON CO.. Windsor Locks. Ct 



BUERK'S WATCHMAN'S TIME DE- 
TECTOR.— Important for al. large Corporations 
and Manufacturing concerns — capaole of controlling 
with the utmost accuracy the motion of a watchman or 
patrolman, as the same reaches different stations of his 
beat. Send for a Circular. J. E. BDERK, 

P.O. Box 1,067 Boston, Msss. 
N. B.— This detector is covered by two U. S. Patents, 
Parties using or selling these instruments without au- 
thority from me will be dealt wnh according to law. 



WAYNESBORO' 
STEAM ENGINE and 




BOILER WORKS. 



Stationary and Portable Engines, Superior Balanced 
Slide Valve, all kind Boilers, Circular Sawmills, Farm 
Engines. For Illustrated Circular, Price List, etc., 

Address FRICK & CO., 

Waynesboro', Franklin Co., Pa. 



Machinery, 

Wood and Iron Working of every kind. Leather and 
Rubber Belting, Emery Wheels, Babbitt Metal, &c. 
GEO. PLACE & CO., 121 Chambeis St.N.Y. 



Cold Rolled Shafting. 

Best and most perfect Shafting ever made, constantly 
on hand in large quantities, furnished in any lengths up 
to 24 ft. Also, Pat. Coupling and Self -oiling adlustable 
Hangers. GEORGE PLACE & CO., 

121 Chambers Street, New fork. 



Sturtevant Blowers. 

Of every size and description, constantly on nand. 
GEORGE PLACE & CO., 
121 Chambers Street, New York. 

PATENT PUNCH IM 

toi _ SHEARING MACHINES, 

With all Modern improvements, In formsadapt^d to eve- 
ry kind of vork. Warran ted Superior to all others. 
Presses adapted to all kinds of work in store ready for 
shipment. 

MOSES G. WILDER, 121 Chambers St., New York 



WORKING CLASS SSS 

home.day or evening; no capital; instructions & valuable 
package of goods sent free bymal I.Addrecs.with six cent 
return stamp, M. YOUNG & CO., 178 Greenwich St., N.Y 



U WROUGHT 
«• *'■'= IRON 

Beams & Girders 



THE Union Iron Mills, Pittsburgh, Pa 
The attention of Englne"- S and Architects Is calle 
to our improved Wrought-irOL Beams and Girders (pat- 
ented), in which the compound welds between the stem 
and flanges, which have proved so objectionable in the 
old mode of manufacturing, are entirely avoided, we are 
prepared to furnish all sizes at terms as favorable as can 
oeoDtainedelsewhere. For descriptive litl ogranh address 
Carnegie.Kloman & Co. Union Iron Mills, Pittsburgh Pa. 



Pass This By 



it you are a fool or luna 
tic, but if you are sane 
andwish to make money 
address, Eureka Portable Ta el e Co., St. Louis. 



ATI £% C A Month to Lady Agents everywhere 
^ JL ^y 9 Address Ellis Manup'q Co..Waltham,Mass 



Niagara Steam Pump. 

CHAS. B. HARDICK, 



23 Adams st., Brooklyn. N. Y. 



PRICE ONLY 10 CENTS FEE POUND. 

Thomas's Fluid Tannate of Soda removes 

Scale and does not injure Boiler. It proves entirely 
satisfactory where all rther preparations h ve failed. 
One party writes: "Each application removed two 
bushels of scales from his Boiler, and the iron looks 
well where the scales have come oft, and it is saving 
about 15 per cent of fuel.'" Sold In Barrels 5001b .half 
Barrels 250 lb., quarter Barrels 125 lb. Address orders to 
JN. SPENCER THOMAS. Eimira.N. Y. 




Patent Woodworth, Daniels and Dimension Pliners 
Moulding. Mortising, Tenoning and a great variety of 
other Mach-inery for Workiner In Wood. Sole Manufac 
tnrers of the celebrated F.irmer Patent rv atcher Heads 
and Antifriction Cutters and the Kew England Band 
Saw. Factory 26 Salisbury St., Worcester, -v. ass. sales- 
room 121 Chambers & lUSReade Sts., N.V. 

R.BALL & CO. 



PORTABLE STEAM ENGINES, 0OMBIN- 
lng the maximum of efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and favorablj known, more ihan 1,000 being m 
use. All warranted satisfactory or no sale. Descriptive 
circulars Bent on application. Address 

the J. c. HOADLEY CO. Lawrence, Mass, 
Wtoerty at,, New York,. 
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Advertisements will be admitted on this page at the rate of 
$1.00 per line for each insertion. Engravings may 
head advertisements at the same rate per line by meas- 
urement, as the letter-press. 



PRATT'S 

ASTRAL 

OIL. 

Safest and best Oil ever made— burns in any lamp— for 
sale everywhere. C H AS. PRATT &, CO. 

EstabltshedmO. 108Fnlton street, N. T. 




COMPANY 

Emery Grinders 
OJA. 



JUST PUBLISHED! 

"Facts and Suggestions regarding the Right Choice and 
Right Use of Solid Emery Wheels ana Emery Grind- 
ing Machinery." 124 pages. 
This Pamphlet is offered to the Public as the most 
complete Manual on the subject of Emery Grinding yet 
published. Sent, post-paid, on receipt of 25 cents. 
Address THE TANITE CO., Stroudsburg, Pa. 



HOW ABOUT YOUR PAY ROLL? 

Is not this the time— now when working forces are 
being reduced, and each man's effort is to see how few 
harids he can get along with— is not this the time to 
study carefully the claims of labor- saving tools? How 
much Wages will a good Emery Grinding Machine 
draw? How many men now working with File, and 
Grindstone, and Cold Chisel, and Vise, can be dispensed 
with by running a Rotary File a mile a minute? How 
many Pay Roll Swelling men will It take to do, with 
Vise and File, what one man will do with that never- 
dulling Rotary File, a Tanite Emery Wheel? That File 
whose points are crystals of Adamant, and whose speed 
is as 5,500 feet to 60 feet. 

When money is scarce, Labor Saving Tools are cheap ! 





ufacturer, 

Machinist Mechanic, 

Engineer, 



and all others interested in the industrial progress of 
the present age, shouldread THE MANUFA CTURER 
ANT) BUILDER, the cheapest mechanical journal in 
the -world. 

Subscription price, $1 for six months ; $2 a year. 
Sample copies free. Address ENGINEERS' AND 
MANUFACTURERS' PUB. CO., 37 Park Row, N. Y. 



THE 

Great Need Supplied. 

A Simple, Safe, Durable 
and Economical motor of 

small size was the need. The 

BAXTER 

STEAM MINE 

^JP^*" - ! from 3 to 10 horse power, 
^■^ ■ made by Colt's Arms Co., 

by special tools and machines, 
so that all parts cau be ex- 
actly duplicated, is the sup- 
ply. Over 800 are now in daily 
use,and the demand is increas- 
Jflfl lug. Persons of ordinary intel- 
II H ligence can set them up and 
H run them. They are the most 
U economical engines ever in- 
81 vented. One common scuttle 
ffliifcOf coal will yield one horse 
jiiH^ power per dayof lOhours; oth- 
a§Ssiffl er fuel in proportion. Fully 
^Guaranteed. Forcirculars 
with price list and testlmo- 
kngistk beady foe use. nials.address 

WILLIAM D. RUSSELL, 

Office of the Baxter Steam Engine Co., 

18 Park Place, New York. 





The BEST Solid Emery 

WHEELS and patent Grinding Ma- 
chines are manufactured by the 
Amekican Twist DkillComp any, 
Woonsocket, R. I. 

13?" Eveky Wheel and every 
Machine WARRANTED. 



ENGINES AND BOILERS FOR SALE. 

One 8x12 Wood & Mann Portable Engine. 

, » Sxli Starbuck 

" 8x12 Ames Iron Works " " 

" 7x14 Wood, Taber & Morse *' " 

" 6x12 Greenwood " " 

" 7x12 Tifft Stationary Engine with 12 h. Loco. Boiler. 

" 7x12 Woodbury, Booth& Co. Engine with St'yBoiler 

" 25 H.P. Locomotive Boiler. 

All in running order and little used. Boilers recently 

tested. GOODWIN & WHITE, OilCity,Pa. 



1873 



and 1874. 



Catalogues Free. 

Machinists', Blacksmiths,' Model Makers', Pattern Ma- 
kers'. Organ Builders', Piano Makers', and Tools and 
Supplies for all classes of Mechanics. 

A. J. WILKINSON & CO., Boston. m»ss 



B 



IDS AND PROPOSALS 

For the construction of the OI.L CITY GAS 

"WORKS, and the supplying of the city with gas, will 
be received until Monday, November 17, 1873, at3 P.M. 
Bids must be accompanied by plans, specifications, and 
detailed drawings. 

Information in regard to the work required may be 
obtained at the city offices, or throughthe mail. 

The right to reject any and all bids is hereby reserved. 
Communications by mail maybe addressed to theunder- 
Bigned. ISAAC M. SOWERS, Mayor Oil City , Pa. 



S.A.W00DS MACHINE CO., 



SOLE MANUFACTURER OF 



WOODS' PATENT 
Planiiig,Tonguing, & Grooving Machines. 

S.A.WOODS 




PL »N1N| 



,cHine- 



6 AND MATCHING MA' 
iy Gray & W ood's Patent Combination Planer, Patent 
Moulding Machine, Patent Self-OiHne Circular Saw Ar- 
bors; also Manufacturer of and Dealer in all kinds of 
Wood- "Working Machinery and Iron Tools. Machinery 
Depot,91 Liberty St. ,"N. Y. ; 67 Sudbury St., Boston.Mass. 



Working Models 

And Experimental Machinery, Metal, or Wood, made to 
order by J. F. WERNER. 62 Center si.. N. Y. 



WIRE ROPE. 

John W. Mason & Co., 48 Broadway, New York. 



FREEMAN & BURR, 

"TlREEM AN & BURR open the season with an immense stock, unparalleled in extent and variety, to which 
J/ they cordially invite the attention of purchasers. Orders for garments to measure neatly and promptly 

executed at Moderate Prices. 



CLOTHING WAREHOUSES, 

138 & 140 Fulton St., N.T. 



87EBC0ATS, $5, $10. 
VEBCOATS, $15, $20. 
QVEBCOATS, $30, $40. 



FREEMAN & BURR'S NEW 
SYSTEM FOR SEliF MEA- 
SURE, of which thousands avail them- 
selves, enables parties in all parts of the 
country to order direct from them, with 
the certainty of receiving THE MOST 
PERFECT FIT ATTAINABLE. 



OUITS, $10. 
O HITS, $15. 
QUITS, $20. 
QUITS, $30- 
QUITS, $40. 
QUITS, $50. 




BOYS' QUITS, $5, $8. 
JJ0YS' QUITS, $10, $12. 
TJ0YS' QUITS, $15, $20. 



RULES FOR SELF-MEASURE, 
SAMPLES OF GOODS-Price 
List. ILLUSTRATED BOOK OF 
FASHIONS. DIRECTIONS FOR 
ORDERING BY LETTER. 



i$3F Sent Free on" Application. 



Todd & Bafferty Machine Co. 

MANUFACTURERS OF 
The celebrated Greene Variable Cut-Off Engine ; Lowe's 
Patent Tubular and Flue Boilers ; Plain Slide Valve Sta- 
tionary, Hoisting, and Portable Engines. Boilers of all 
kinds. Steam Pumps, Mill Gearing, Shafting, &c. ; Silk, 
Tow, Oakum, Bagging, Rope, Flax, and Hemp Machinery. 
Agents forthe New Haven Manufacturing Co.'s Machin- 
ists* Tools; for Judson's Governors and Stop-Valves: 
Sturtevant Blowers; and Differential Pulley-Blocks. 
WAREROOM S. 10 BARCLAY ST., NEW YORK. 
WORKS, PATERSON, NEW JERSEY. 




LUBRICATORS. 

DREYFUS' transparent Self-act- 
ing Oi'ers, for all sorts of Machinery 
and Shafting, are reliable in all seasons, 
saving 75— 95 per cent. The SELF-ACT- 
ING LUBRICATOR for Cylinders is 
now adopted by over 150 R. R. in the U. S., 
and by hundreds of stationary engines. 
NATHAN & DREYFUS.108 Liberty st., N.Y. 



PORTLAND CEMENT, 

From the best London Manufacture rs . For sale by 
JAMES BRAND, 55 Cliff St., N. Y. 
A Practical Treatise on Cement furnished for 25 cents 



SUPER-HEATERS 

Save fuel, and Bupply DRY steam. Easily attacnea to 
anyboiler. HENET W.BU1KLEY. Engineer. 

98 Liberty St., New York. 



For testlngOvens. Boiler 
flues, Blast furnaces, 
Super-Heated Steam, Oil Stills, & c. 

Address HENRY W. BULK.LEY, 

98 Liberty St., New York. 



Pyrometers. 



TRY THE VICTOR DRILL CHUCK.— 
Warranted to hold with a clasp of the hand. Tri- 
umphant at Vienna. HUBBARD & CTJBTISS MANU- 
FACTURING CO., Address Mtddletown. Conn. 



St schlenker's patent < 

Bolt Cutter 

New Invention. Address, 
.Howard Iron Works, BuffaLo.N.Y, 



WIRE ROPE. 

JOHN A. ROEBLINGTS SONS 

MANUFACTTJKEK8, TKENTOJT, 2J. J. 

FOR Inclined Planes,Standine; Ship Rigging 
Bridges, Ferries, Stays, or Guys ©hi)erricks& Cranes, 
Tiller Ropes, Sash Cords of Copper and Iron, Lightning 
Conducters of Copper. Special attention gh en to hoist- 
ing rope of all binds for Mines and Elevators Apply for 



circular, giving price and other information Send for 
Damphlet on Transmission of Power by "Wire Ropes. A 
large stock constantly on hand at New York Warehouse 
No. 117 Liberty street. 



AMERICAN SAW CO., 

No. 1 Ferry St., New Yort 

Movable-Toothed Circular Saws 

PERFORATED CROSS-CUT, 

AND 

SOLID SAWS. 

ALSO, 
IVISS & BROOKES PATENT 

Eccentric-Geared Power Press. 



Macfitmst's Tools. 

EXTRA HEAVY AND IKFB0VED. 
LUCIUS W. POND, MANUFACTURER 

"Worcester, Mass. 
Warerooms, 98 Liberty Street, New York. 

A. C. STBBBINS. Afirent. 



ROOTS FORCE, BLAST BLOWER 

SPEED ONLY 100 TO 300 REV. PER.MIN. 

SAVES HALF THE POWER REQUIRED FOR FAN. 

P. H. & F. M.ROOTS CONNERSVILLE, 1ND. M'F'B'S. 

S.S.TOWNS END. 31 LIBERTY ST. NEWYORK. GEN'L AGENT. 



STEAM BOILER AND PIPE 

COVERING 

S»ves ten to twenty per cent. CHALMERS SPENCE 
CO., foot E. 9th St., N.Y.: 1202 N. 2nd St., St. Louis. Mo. 



CARPENTERS 



A specimen copy of the American Builder mailed to 
yon free hy sending address to CHARLES D. LAKES, 
Publisher, 23 Murray Street, New York. 



EVERY VARIETY 

STEAM PUMPS. 

SEND FOR ILLUSTRATED CATALOGUE 

COPE & MAXWELL MFC.00. 

HAMILT0N,0HI0. 



1 HE HE ALB & SISCO 

Patent Centrifugal Pumps, 

VERTICAL & HORIZONTAIi. 

First Premiums at New Orleans, Cincinnati, and New 

York. "Medal of Speeial Award " American 

Institute, 1872. 

Perfect satisfaction guaranteed. The cheapest, most 

durable, popular and successful Pump known, for Paper 

Makers, Tanners, Contractors, Brick Makers, Distillers, 

etc. Pumps with engine on frame, complete, at low 

flgures,for Wrecklng,I)redglng, Irrigating, etc. Illustra- 



ted pamphlet, free. 600 references to parties actually using 

' 'ie Pump . 22 pages of the strongest possible testimony. 

Address HEALD, SI8CO & CO., Baldwinsville, N.T. 




SELF OILERS, 

FOR ALL KINDS OF MACHINERY AND 
STEAM CHESTS OF ENGINES. 

Owing to recent improvements in our works, 
we are enabled to sell Oil Cups, equal in finish 
and utility, at 25 per cent less than any house 
in the country. T. HOLLAND, 

8 Gold Street, New York. 



LEFFEL'S IMPROVED DOUBLE TTJKBINE 



Ikfer Wheel 



71 »i»I»I X* mA i'l'l fl LSl»lIii*l? 



SENT FREE 



io uiiy puriibg mtci'cytcu in \v liter power, auiitess 

JAMES LEFFEL & CO., 

Spkingfield. Ohio. or 10!) Liberty St., N. Y. Citt. 



IRON PLANERS, 

ENGINE LATHES, DRILLS, &c. Send for Price list. 
NEW HAVEN MANUFACTURING CO., 

New Haven, Conn. 



RANSOM SYPHON CONDENSER perfects 
and maintains vacuum on SteamEnglnes atcost of 
one oer cent its valae. and bv its use Vacuum Pans are 
run witn rail vacuum without Air Fumo. Please call at 
the Company's office, Buffalo, N. T. Circulars sent to 
any address. 



STATIONARY AND P0RTARL1 STEAM ENGINES. 



BajKSOCJcft Wilcox Fatent Safety Boilers, 
SHAFTING. PULLEYS, HANGERS AID GEASUIfi, 



POOLE & HUNT, BALTIMORE. 



IRON STEAMSHIP BUILDERS. 

NEAFIE <fc LEYY, 

PEXN WOBKS. 

MARINE ENGINES, BOILERS. AND BUILD- 
ERS OF COMPOUND ENGINES, 

PHILADELPHIA PA. 



1,000 IN USE. 

Address 

ROOT STEAM EN- 
GINE CO., 

2d Av. & 28th Street, 
New York. 



© 
© 




K 



IDDBR'S PASTILES— A Sure Relief for 
Asthma. STOWELL & CO. Charlestown. Mass. 



amESis 



SEKD for Book Catalogue 
B ICKNELL, 27 Warren st.,N.Y 



PATENT 

DOUBLE ACTING WATER RAM 



Valves balanced with no springs or weights'to 

* " w -" ltop by taking hold of the valves 

C. HODGKINS, Marlboro', N. H 



NOYE'S MILL FURNISHING WORKS 
are the largest In the United States. They make 
Burr Millstones, Portable Mills, Smut Machines, Packers, 
Mill Picks, Water Wheels, Pulleys aad Gearing, specially 
adapted to flour mills. Send f©r catalogue. 

J . T. NOYE & SOK, Buffalo. N. T 



t3t"S. V. Carpenter, Advertising Agent. Address 
Box 773, New York city. 

~ P. BLAISEELL & CO., ~ 

MANTJFAOTTJREK8 OF THE BEST 

Patent Drill Presses, with Quick 
Return Motion, 

In the Market* also other Machinist Tools. 

Send fob Ctjts. 

WORCESTER. MASS. 



ROGERS' TANNATE OF SODA, against 
Incrustation In boilers; generally approved by 
Scientists and Engineers. Send for Book. FOUR 
OUNCES-COSTING ONLY 9 CENTS-DAILY, WILL 
CLEAN. asj> KEEP CLEAN, AN AVERAGE BOILER 
WITH AVERAGE WATER and PRESSURE. 85 cents 
the pound. Address JOS. G. ROGERS & CO., Madi- 
son, Ind. B3F~ The manufacture or use of any form of 
Tannate of Soda, for above purpose, is our exclusive 
right under patents. Any infringements of same will be 
vigorously prosecuted. 

The Pulsometer or Magic Pump. 

The simplest, most durable andeflective 
steam pump now in use. Adapted to all 
situations and performs all the functions 
of a steam pump without its consequent 
wear and care. No machinery aoout it. 
Nothing to wear out . Will pump gritty 
or muddy vater without wear or miury to 
its parts. It cannot get out of order. 

C. HENRY HALL & CO., 
20 Cortlandt Street, 
New York City. 




KEEP YOUR BOILERS CLEAN. 



ANTI LAMINA 



prevents and removes scale In Steam Boilers— aoes not 
injure the Iron. In use over five years. Patented. 

J. J. ALLEN'S SONS. Philadelphia, Pa. 



N. Y. Safety Steam Power Co., 




30 CORTLANDT STREET, 
N E W YORK 

Superior Steam Engines and Boil- 
ers, by special machinery and dupli- 
cation ot parts. They are Safe, Eco- 
nomical, Easily Managed and not lia- 
ble to derangement. Their Combined 
Engine and Boiler Is peculiarly 
adapted to all purposes requiring 
small power. More than 400 engines, 
from i to 100 horse power, in use. 
Send for illustrated circular. 



Teneer Cutting Machines 
FOR SALE. 

ONE ROTARY MACHINE, cutting 4 ft. long 

and 4 ft* diameter. 
ONE SLICING MACHINE, cutting 5 ft. 6 in. 

long. 

Both in perfect order, with pulleys, shafting, etc. Com- 
plete for immediate use. Price low. 
Address GEO. W. BEAD & CO., 

186 to300 Lewis Street, E. R., New York . 




And Shaped Diamond Carbon Points, Indispensable for 

Turning Emery Wheels, Grindstones, also Trueing up 

hardened Steel and Paper Calender Eollers,&c. Address 

J. DICKINSON, Patentee, 64 ISassau St., N.T. 




Improved Foot Lathes. 



Small Engine Lathes, Small Gear 
Cu tters, Hand Planers for metal,. Ball 
Turning Machines, Slide Rests, Foot 
Scroll Saws. The.very best. Selling 
everywhere. Catalogues free. 

N. H. BALD WIN, Laconia,N.H. 
Just the articles for Artisans or Amateurs. 



rd$75 to $250 per month, SS?Sdft e - 

^male, to introduce the GENUINE IMPROVED COM- 

*JMON SENSE FAMILY SEWING MACHINE. This 
w Machine will stitch, hem, fell, tuck, quilt, cord, bind, 
o3 braid and embroider in a most superior manner. Price 

^only $15. Fully licensed and warranted for five years. 

|>We will pay $1,000 for any machine that will sew a 
^.stronger, more beautiful, or more elastic seam than 

^ours. It makes the "Elastic Lock Stitch." Every 

"^second stitch can be cut, and still the cloth cannot be 
wpulled apart without tearing it. We pay Agents from 
<u|75 to $250 per month and expenses, ora commission 
hfiroin which twice that amount can be made. Address 

JTSECOMB & CO., Boston, Mass.; Pittsburgh, Pa.; Chi- 

<3cago, III.; or St. Louis Mo. 



HOUSTON'S PATENT 

TURBINE WATER WHEEL. 

Simplest, Strongest, Cheapest. Best. 

In the test at Holyoke.ln 
1873, the Houston gave the 
highest percentage ever 
shown in a reliable test and 
the highest average re- 
sults ever obtained. In 
practi cal use it is everywhere 
demonstrating its superior- 
ity over all others. Emer- 
son's fullreportfurnlshedon 
» application. SendforCircu- 
lar. 

MERRILL & HOUSTON 
IRON WORKS, 

Belolt, Wisconsin. 




TURBINE WATER WHEEL— By which 
the greatest attainable percentage of power with a 
partially drawn gate is obtained. Patented June 14th, 
1873. State and Shop Rights for Sale. Address 

A. A. HERRIMAN, Greensboro, N. C. 



"Soluble Glass," 

Manufactured by 

L. & J. W. FEUCHTWANGER. New York. 



BOGARDUS' PATENT UNIVERSAL EC- 
centric MILLS, for grinding Bones, Pot Shells, 
Ores, Old Crucibles, Eire Clay, Guanos, Oil Cake, Feed, 
Corn, Corn and Cob,Tebacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoa-nut, Flax-seed, Asbestos, Mica, To- 
matoes, Saw-dust, Horn.&c, and whatever cannot be 
round by other Mills. Also, for Paints, Printers' Inks, 
'aste Blacking, &c. JAMES BOGARDUS, corner White 
and Elm Streets, New York. 



A SPECIMEN COPY of the AMERICAN 
STOCK JOURNAL, Handsomely Illustrated with 
Engravings and filled with Choice Reading Matter to 
interest the Farmer and Stock Raiser, and Three Pack- 
ages of NEW FARM SEEDS sent Free to all who send 
Ten Cents for postage. Address AMERICAN STOCK 
JOURNAL CO., Pabkesbukg, Chesiek Co., Pa. 



M/^>yE: F=f=to\ 



NF.BURNHAM'S NEW TURBINE 

WATER WHttL 

TO BE THE BEST EVER INVENTED 



/tODttSS. vo/=t*r. PA 
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